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THE ABTHUS KILL BSISeE. 

We illustrate in the present issue the great draw- 
bridge spanning the Arthur Kill and connecting the 
States of New Jersey and New York. The inlet or 
strait which it crosses runs between Staten Island, 
which constitutes Kichmond County, N. Y., and the 
opposite shores of New Jersey. The stream is about 
600 feet in available width at the point where the bridge 
is erected. Were the shores of New Yorli harbor to be 
inspected with a view to finding the best frontage for 
public stores and wharves, no better locality could be 
selected, as regards the water front, than the shores of 
Staten Island. But hitherto this region has not been 
available for these purposes for lack of railroad com- 
munication. The new bridge, which is designed to 
afford a way for the great trunk railroads to reach the 
shore in question, will, therefore, play a most import- 
ant part in the development of the port of New Y01&. 
Five to ten miles of additional water front, it is calcu- 
lated, will be opened up by it. The Baltitaore and 
Ohio, the New Jersey Cen.tral, the New York, West 
Shore, and Buffalo, with other roads, are among the 
probable users of the bridge. 

The structure was erected by the Staten Island 



Rapid Transit Company. It was authorized by act of 
Congress of June 16, 1886, and two years were allotted 
for its completion. On June 13, 1888, a party of engi- 
neers and promoters of the scheme visited the place, and 
the great draw was swung around from open to closed 
position, and the kill was crossed by a bridge for the 
first time only three days before the limit assigned by 
the charter. 

The bridge, being owned by anindependent corpora- 
tion, will be open to traffic under similar conditions to 
those offered by the Poughkeepsie bridge. Any rail- 
road wishing to use it can do so on payment of the regu- 
lar tolls. This arrangement removes from it any aspect 
of monopoly, and tends to make it a public benefit in 
every sense. 

Some very interesting litigation was evolved by the 
erection. The bridge, it will be noticed, is an interstate 
bridge, and was erected under Federal authorization. 
The plans and location were subject to the approval of 
the Secretary of War of the United States. He held 
them under consideration for nine months, and eventu- 
ally approved them without modification. The work 
was at once commenced, only to be delayed an ad- 
ditional six months by an injunction. This was pro- 



cured by the State of New Jersey, represented by Gov. 
Green, the proceedings being in charge of Attorney- 
General Stockton. On argument this impediment was 
disposed of in the United States Circuit Court by Jus- 
tice Bradley. He decided against the injunction, hold- 
ing that Congress had the constitutional right to regu- 
late commerce, even though the States directly con- 
cerned might be opposed to its action. The decision 
has attracted much attention, and may yet be of much 
importance. 

The two years allowed for the completion of the work 
were very seriously abridged by these causes, and the 
completion of the structure within the specified time, 
without any extension being asked for, is a matter for 
congratulation to all directly concerned in the work. 

The trusses and drawbridge are carried upon five 
piers of masonry. These are built of the best material. 
Lake Champlain granite of the first quality being 
isdopted. Much trouble was experienced in laying 
them, as a solid foundation was only reached with' 
great difficulty. 

The entire length of the bridge proper, exclusive of 
approaches, is eight hundred feet. It comprises two 
shore spans, covered by fixed trusses, and two draw 
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spans, closed by the great drawbridge. Each shore 
span is one hundred and fifty feet long. The draw- 
bridge is the largest now in existence. Its total length 
is five hundred feet. On each side of its central pier 
it afiFords, when open, clear waterways of two hundred 
and eight feet width. It will require about two 
minutes to open or close it. The lower chords of the 
trusses are thirty feet above the water line. The cost 
of the structure was $450,000. 

In the eight hundred feet of bridge thus composed, 
the link is far from complete. On the New Jersey 
shore numerous lines of railroad and fillings for the 
various companies who are to use the bridge have to 
be included in the system. On the Staten Island shore 
a most extensive work is in progress, designed to 
afford an approach to the bridge. This will commence 
about one-half mile from Erastina, and will be five 
thousand seven hundred feet long. This alone will 
cost $70,000. 

The iron work was pushed with great rapidity, and 
under considerable apprehensions at times of delay 
from strikes. Fortunately these appi^ehsnsions proved 
needless. In four weeks the draw span was put to- 
gether. Two weeks more were required for the in- 
stallation of the machinery. The draw contains six 
hundred and fifty-six tons, and each of the approaches 
contains eighty-five tons of metal. 

The whole will be finished as regards approaches, 
track, etc., it is hoped, by the end of August, and early 
in September trains will probably be running across 
the bridge. 

The contractors for the masonry are Messrs. Boiler 
& McGaw, of this city, who have erected much im- 
portant work, and who are now engaged in the build- 
ing of the bridge over the Thames at New London, 
Conn. The superintending engineer is Mr. Charles 
Ackenheil. The Keystone Bridge Company has sup- 
plied the iron work. 

It is gratifying to note that not a single life was lost 
in the erection. In too many cases the march of pro- 
gress is marred by deaths from accidents incidental to 
such works as the present, but the Arthur Kill bridge 
is completed without any such stain. 

» < » > ♦ 

Rbenmatiain. 

The surroundings of a patient suffering from rheuma- 
tism are a matter of no little importance. The Boston 
Journal of Health says : Free ventilation should be se- 
cured, but without draughts, and the temperature 
kept between 68° and 70° Fah. The patient should be 
clothed in flannel and lie between woolen blankets. 
His covering should be light. An excess of bedcloth- 
ing will add to the pain in the inflamed joints, and un- 
necessarily increase the sweating. It should be a 
studied effort to spare him any painful movements pos- 
sible, and every ministration should be gentleness 
itself. Milk, with seltzer water or lime water, pre-emi- 
nently meets the requirements as the principal article 
of diet, during the active period of the disease. If this 
proves insuflBcient, or is not well borne, then other 
light and concentrated food can be administered. Some 
authorities insist that animal food and alcohol are con- 
t ra-indicated daring the height of the fever. The lat- 
ter should certainly ba prohibited, as a rule, but the 
patient's diet need not be so much restricted as in other 
highly febrile disorders. Those who are habituated 
to the use of stimulants should not be entirely deprived 

of them. 

■» < » » » 

HektoKrapb Sbeets. 

Soak 4 parts of best white glue in a mixture of 5 parts 
of water and 3 parts of solution of ammonia, until the 
glue is soft. Warm the mixture until the glue is dis- 
solved, and add 3 parts of granulated sugar and 8 parts 
of glycerin, stirring well, and letting come to the boil- 
ing point. While hot, paint it upon white blotting 
paper with a broad copying brush, until the paper is 
thoroughly soaked, and a thin coating remains on the 
surface. Allow it to dry for two or three days, and it 
is then ready for use. An aniline ink should be used 
for writing, and before transferring to the blotting 
paper, wet the latter with a damped sponge, and 
allow it to stand one or two minutes. Then proceed to 
make copies in the ordinary way. If the sheets are 
laid aside for two days, the old writing sinks in and 
does not require to be washed off. — Chem. and Drug. 
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Destractlon IFronKbt hj Insects In America. 

The annual loss to productive industries in the United 
States caused by insects is estimated at |150,000,000. 
Here is a fair battle between man and another sort of 
earth occupiers. They are smaller, but if they can whip 
us, have undoubtedly as good a right to the world as 
we have. As civilization advances, new insects make 
their appearance, marching sometimes eastward, but 
generally westward. There are few, if any, forms of 
vegetation that have no parasites that devour either 
foliage or fruit. The loss to the cotton crop is estimated 
at $15,000,000 a year, while that to the apple crop is not 
niach less, and that to the potato crop at leiast one-half 
as much, Bat the estimate is not a fair one until into 
tbe lorn is eonnted the time spent in fighting to secare 
the proportion that is saved. 
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KAVAL HOTE& 
A great fleet, made up of vessels of many nationali- 
ties, was recently assembled in tbe port of Barcelona, 
Spain, in honor of the birthday of the Queen Regent. 
Here is a list of them taken from VAvenir Militaire : 
Austria- Hungary. — Admiral the Baron de Montfort 
commanding. 

Cnstoza, armored 7,000 tons. 14 ^ns. 630 men. 

Tegethof, " 7,480 " K " 6io " 

Prince Eugene, armored 3,640 " 12 " 460 " 

Don Juan d'Autriche, armored 3,640 '* 12 ** * 450 " 

Bmpeieur Uazimllien, " 3,600 " IZ " 446 " 

Leopard, torpedo cruiser 135 " 

Panther, " " 135 " 

Meteor, torpedo destroyer .... 350 " 

Germany. — Kaiser, armored, 7,626 tons, 15 guns, 680 
men. 

England. — Admiral the Duke of Edinburgh com- 
manding. Armored ships Alexandra, Colossus, Aga- 
memnon, Thunderer, the cruiser Phaeton and dispatch 
boat Fearless, corvettes Calypso, Rover, Volage, and 
Active. 

United States. — Corvette Quinnebaug, 1,900 tons, 10 
guns, 230 men. 

8pain. — Numancia, 7,500 tons, armored, 16 guns, 560 
men, and the cruisers Castilla, Navarre, Gerona, Reina- 
Regente, each carrying from 8 to 29 guns and from 
300 to 540 men ; the frigate Blanca, 16 guns, 350 men. 

France. — Admiral Ametcomman(}ing. The armored 
ships Colbert, Devastation, Amiral Duperrg, Indomp- 
table, Courbet, Redoutable, the dispatch boats Faucou, 
Condor, Milan, and Couleuvrine, and five torpedo 
boats. 

Holland.— The cruiser Jean Guillaume, 8,000 tons, 14 
guns, 313 men. 

Italy. 

Italia, armored. 13,700 tons. 22 guns . 750 men. 

Lepanto, " 13,700 " . 22 " 750 " 

Dandolo, " 10,510 " 8 " 429 " 

Duilio " 11,608 " 8 " 4,39 " 

Castelfldardo, armored 4,260 " 8 " 450 " 

The cruisers Hansen and Vesuvio, and six torpedo boats. 

Portugal.— Vaseo de Gama, 2,479 tons, 7 guns, 192 
men. 

Sussia. — The cruisers Westrick and Zabiaka. 



TABLE OP CONTENTS OP 

SCIENTIFIC AMERICAN SUPPLEMENT 
£0-0. eoa. 

For tbe Week BntiliiK June 30, 1888. 

Price 10 cents. For sale by all newsdealers. 

PAOI 

I. BIOLOOT.— Habits of Vespa.— Curious method of eating adopted 

by a Vasp.—1 illustration 10418 

Notes on the Structure of the Quills of the Porcupine.- By Ed- 
ward O. Gardiner, Ph.D.— A very interesting investigation.- 
Details of the structure and growth of this characteristic organ of 

defense.— 41 illustrations 10417 

Torpedo Marmorata.—Noteson recent researches into the elec- 
tro-motive force, etc, of the torpedo 10418 

II. CIVIL KNaiNBBRING.-The Supporting Power of 8olls.-By 
Randstj. Hunt.— a very valuable paper on a vital subject, with 
tabular statement of varions foundation data 10413 

III. ELBCTRICITY.-A New Electric Regnlator.— A simple arc lamp 
that can be constructed by any one.— 1 Illustration 10416 

Lightning Protector for Telephone Apparatus.- A protector re- 
cently introdnced by the Austrian Telephone Co.— 1 Illustration... 10416 

Motors for Naval and Military Dse.— By Lieut. A. B. Fiske.- An 
earnest plea for the more extensive adoption of electric motors. . . 10416 

New Composite Electric Balance.— By Sir WILIXAM Thomson, 
F.C.S.— A new measuring apparatus, oomblntns the fonctions of a 
volt-, •mpere-, and wattmeter.— 1 illustration 1041S 

IV. MISCBLLANB0C8.— Popular Beverages.- By P. L. StHONDS.- 
Some of the famous national beverages, their manufacture and 
properties.- A paper of much interest 10410 

V. naval' BNOINEBRINO.-The Frencb^Torpedo Cruiser Condor. 
—Description and iilnstration of a recent type of war ship.— 1 il- 
lustration 10412 

VI. PHARMACEUTICAL CHEHI8TRT.-8ulfonal.-How to test 

the new hypnotic, and the best method of administering it 10410 

Snlfonal, a New Hypnotic.-By Edmund Charles Wendt, M.D. 
—A review of the composition and properties of the new drug . . . 10410 

VII. BANITATION.—Dlsinfection.— Steam and hot air disinfection 
of mattresses and clothing, various systems and apparatus em- 
ployed 10407 

TIIL TBCHNOLOOT.— Manufacture of Olass Bottles in Germany.- 
ByO. J.Partello.— A O. S. consular report describing the details 
of mannfaetuiv, wages, materials, paoklng, and other festnres of 

tbtelndoatry 10413 

Taeima Stove for Drying Malt Detailed description of a stove 

Ifor awlwMtlng malt, the tempsrstnrsnotsxciosaiBg MP 0.-t UlM- 
tntisM XMU 



This gathering of ships of all the modern types but 
one afforded an excellent opportunity for comparison, 
and the naval student was not slow to take advantage 
of it, the foreign journals printing many columns of 
their observationsand criticisms. The one type missing 
was that of which the Japanese cruiser Nan-iwa-kan is 
tbe exponent — a type, be it said, which eminent navqj. 
authorities have declared to be the most effective and 
reliable of any yet devised — swift, easily handled, and 
strong of battery, compared with the weight. Curiously 
enough, it was such small powers as Japan, Brazil, and 
Chili that were the first to truly estimate the value of 
this type, while the great powers, notably England and 
Italy, were yet building their slow-going leviathans. 



Many of the big ships did not dare come in to their 
anchorages, till the ebb tide served, fearful of running 
foul of their neighbors or the shore while turning to 
head the tide and drop their anchors, standing on and 
off outside till the sub-current of the ebb began to run 
out strong— for they are of deep draught — then coming 
in slowly, waiting to gather sternway and letting go 
their great bowers. 

In swinging, too, when the tide changed, many are 
said^ to have shown the unwieldiness of their designs, 
in some cases overrunning their anchors before the 
chains could be overhauled and the anchors reset for 
the new tide ; and such continual working of steam 
windlasses and such a rattling of chains coming up 
through the hawse pipes and going out again, the 
Spaniards never heard before. 



Our own Quinnebaug, being of ancient design, did 
not cut much of a figure when it came to steaming, 
though flying the handsomest ensign of all, for she is 
only good for 11 knots an hour with a gale behind her 
and a fair current running its best ; but if the slovenli- 
ness of the big ships was not exaggerated, the Quinne- 
baug could certainly beat them all iu handiness and 
certainty of movement. 



Like all onr ships, the Quinnebaug has what might 
be called a congress of nations aboard — Germans, 
Swedes, Danes, Norwegians, Aastrians, Italians, Eng- 
lish, Irish, Scotch, Russians, and Negroes ; and when a 
portion of one of the watches was given an hour or 
so ashore, if they had any such liberty, they must have 
attracted some attention, speaking all languages as 
the men do, and the natives, no doubt, got some cu- 
rious notions of Yankee men-o'war's men. 



Since the war the Yankee sailor has gradually disap- 
peared, there being no more excitement and prize 
money in the life ; though there is good reason for the 
belief that the fact he oould, because of his intelli- 
gence, earn more money ashore had mach to do with 
his quitting the sea. At the present time the Yankee 
man -oval's man is almost as extinet as the dodo. 
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XASTEB CAB BTTILDEBS IN CORTEHTIOK. 

The convention of 1888 met at Thousand Islands on 
the 20th of June. The proceedings were not of great 
importance. A report was presented on the best form 
and construction of car roofs. After this, a report was 
made by the committee on car heating, from which it 
appears that the States of New York, Massachusetts, 
and Michigan have passed stringent laws prohibiting the 
use of stoves in cars. The committee in their report 
state that during the past year several of the railway 
companies have made extensive experiments in car heat- 
ing by steam taken from the locomotive. The committee 
is of opinion that the steam pressure should be kept as 
low as possible, because the rupture of a highly charged 
steam pipe in a car filled with passengers would prove 
as disastrous as the so-called " deadly car stove," and 
the effect of high pressure steam escaping from the 
traps and from the rear of the train has been found 
objectionable on account of injury to the paint and 
varnish of the cars, as well as from condensation at the 
stations. 

As to'the best means for retaining heat in the car 
after the locomotive or source of heat has been dis- 
connected, the committee regards it as an open ques- 
tion. The retention of the stoves within the cars, the 
use of hot water circulation, or a dram filled with 
brine within the steam pipe, seem to have been the 
most general ways of accomplishing this end. The 
committee were unable to make any definite recom- 
mendation on the subject. 

In respect to steam couplers, the committee was in- 
structed to recommend two couplers for ballot, so that 
one can be chosen as the standard. A form for a 
standard axle for a 60,000 pound car was adopted, to 
be submitted for approval by letter ballot. 

The report of the executive committee on automatic 
freight car couplers was presented, in which it appears 
that the letter ballot resulted in the adoption by 474 
against 109 of the Janney style of coupler, as the type 
of the Master Car Builders' Association. A 30 inch 
drawbar was also adopted. 

Mr. William McWood was re-elected president. The 
convention adjourned to meet at Lake George in 1889. 
A large number of interesting exhibitions of railway 
apidiances was presented to the Association. 



Electric Transmlsalon of Poiver. 

Electric railways are becoming so common that the 
announcement of a new line or the adoption of electric 
locomotives scarcely attracts attention. The Union 
Etectric Company's nine locomotives are doiiig excellent 
work in the Pennsylvania coal mines, and present some 
evident advantages over the steam locomotive under- 
ground. The electric transmission of power in the 
mining districts has already developed an enormous 
market for electrical machinery. From every part of 
this country and from nearly every foreign country in- 
quiries are coming to our manufacturers of electric 
plant, showing the interest which is being taken in 
this great advance in engineering throughout the 
world. South Africa and Japan, Australia and 
Mexico, as well as all parts of this country, are wanting 
electric motors and electric transmission of power, 
and are all seeking for the machines here ; for though 
this branch of engineering is still in its very infancy, 
American practice appears already to have taken a 
distinct lead. 

We recently described an 18 mile installation for 
pumping, hoisting, etc., on theBigBend of theFeather 
River, Cal., which is under contract by the Sprague 
Electric Motor Company. 

In Arizona an installation is proposed to bring about 
160 horse power from a water fall to a large mine and 
smelting works, a distance of 8 miles, and it is estimat- 
ed that the conductors will call for 8 tons of copper to 
the mile. This is an indication of one of the potent 
allies of the copper syndicate which may help to absorb 
their large surplus of copper. On the Comstock it is 
proposed to use electric transmission to run, in part at 
least, the new Nevada mill. At present this mill, 
which has 20 stamps, is run by a Felton impact water 
wheel, 11 feet diameter, using water under a head of 
about 660 feet, derived from the ditch of the Virginia & 
Gold Hill Water Company. It is now proposed to 
take the water after it has driven this wheel, lead it 
down the ChoUar shaft to the level of the Sutro tunnel, 
where it will have about 1,600 feet head, and there 
drive another 11 foot diameter Felton wheel. 

The underground installation will consist of five dy- 
namos, and the power will be transmitted to the mill 
at the surface, about 2,000 feet, through a five-eighths 
inch copper cable, and electric motors will then ntilize 
it to drive the mill, which, as enlarged, will have 60 
stamps, 30 ptins, etc. 

The consumption of water will be regulated to the 
power required to drive the mill, and it will undoubt- 
edly be very much less with the 60 stamps than it now 
is with 40. As the water has to be bought, this will 
probably prove a substantial economy. 

In the Consolidated Virginia and California mills the 
power has been transmitted through wire ropes from 
water wheels situated at intervals of 500 feet vertically 



in the shaft, utilizing the pressure down to the level of 
the Sutro Tunnel ; but faulty construction occasioned 
much trouble, which it is hoped can be altogether over- 
come by the use of electric transmission, which is to be 
used should the Nevada mill experiment result satisfac- 
torily, as it no doubt will. 

A Silver City, Idaho, mine is putting in a Sprague 
electric plant, to drive a 50 stamp mill four miles away 
from a waterfall, while the same manufacturers have 
recently received an order for an electric plant to be 
used in training and elevating the guns on the new 
United States cruiser Chicago. 

We also hear of an iron company in the South think- 
ing of running dynamos at the furnace to drive 
pumps several miles away. 

From all parts of the country come inquiries concern- 
ing the economy of this method of transmission of 
power, and certainly in many cases the conditions are 
extremely favorable to the electric plant. 

It would far exceed the limits of space at our com- 
mand to enumerate all the projected electrical plants 
which have been reported. Nearly every town either 
has, or proposes having, electric tram cars. Many of 
our mines and metallurgical works are proposiag to 
use electric locomotives, either with conductors or 
storage batteries. Nearly all mills and furnace works 
use electric lights. Mining machinery, drills, coal cut- 
ters, pumps, and hoisting engines will be driven in 
many places by what is now the waste power of neigh- 
boring waterfalls, and before long we shall have few 
waste waterfalls. No is it true of this country alone. 
Foreign countries, especially those that are ill provided 
with cheap fuel, will through the aid of American elec- 
trical machinery share the benefits which we expect 
to reap in at home. — Bng. and Min. Jouifial. 



Exblbltlon of Appliances for tbe Prevention of 
Accidents. 

A novel exhibition, open to competition from all 
parts of the world, is to be held in Berlin next year, 
during the months of April, May, and June. It is pro- 
posed to exhibit all forms of appliances designed for 
the saving of human beings from accidental injuries. 
This definition is broadly interpreted, and a very well 
arranged classification has been adopted. The idea of 
the exposition had its origin in a discussion held by the 
Institute for Brewing, at Berlin, in 1887. It appeared 
that workmen were in such constant danger from mov- 
ing machinery and other factors of danger in industrial 
establishments, that a good work might be done in 
inaugurating a spirit of competition among the world 
of inventors in the maitter of saving factory operatives 
from accidents. 

The Prussian government has, in a practical manner, 
approved of the plan by giving the use of the large ex- 
hibition place in Berlin, near the zoological garden, to 
the committee free of charge. Exhibits of all classes 
of articles bearing in any way on the protection or sav- 
ing of life in factories will find a place in the exhibition. 
This is insured by the well planned classification we 
have already alluded to. It is too long for us to give 
here, bat it is well worth inspection as a sample of 
thorough organization. 

To enlarge the scope of the exhibition and to make 
it more nseful, it is judged of importance to have manu- 
facturers send the apparatus, or models of the same, 
which they may have devised for their own private use. 
This will prevent the affair from taking the form of a 
mere contest between rival dealers in life-saving ma- 
chinery. 

A special consular report has been issued by the 
United States government apropos of this interesting 
occasion. It is to be hoped that America will be worth- 
ily represented there. Unfortunately, the date of en- 
tering exhibits is set at so early a period that it seems 
doubtful if this country can contribute a fair repre- 
sentation. An illustrated report of the exhibition is in 
contemplation, and if issued will be a most interesting 
document. 



Patent BIcht* and tlie Dental Profession. 

The question, " Is dentistry a profession ? " is no 
longer argued even by intelligent people outside of the 
profession. It is admitted everywhere. Frequently, 
however, we see very quaint and curious ideas of what 
dentists as professional men should do and what they 
should not do in order to maintain their professional 
standing. The most unique idea of all is that appli- 
ances invented by the ingenuity of the dentist must 
not be patented, and if he does secure such patents, he 
must at once be dropped from the professional ranks. 
Now, the fact is, the action of patenting any appliance 
or method has nothing at all to do with the profes- 
sional standing of any dentist ; it is not per se an un- 
professional act. If any man freely and fully grants 
to his profession, without restriction, the use of any 
method he has discovered, let all praise be his ; but be- 
cause his neighbor cannot afford to do this, or does not 
do it, let no man be so weak and unjust aa to say that 
be has aeted unprofessionally. Indeed, he may be, and 
no doubt often is, in every-day life and praotioe the 
better professional man of the two. 



A man's professional standing, we are happy to 
know, is determined by his intelligent, competent pro- 
cedure in professional ways and by the noble and gen- 
tlemanly character which gives direction to every 
phase of his life's work, and very little by the fact that 
he has or has not taken out a patent upon any of his 
inventions. 

In the name of all that is logical, we wish candidly to 
ask all reasonable persons if a dentist has not as good 
a right to receive payment for an invention over which 
he has spent time, thought, and money as he has to re- 
ceive payment for any of the usual operations in dental 
practice. His invention represents time, outlay, and 
brain power, just as much as does the gold filling which 
he inserts, and why should he not receive the compen- 
sation which a patent secures ? 

Our authors, our literary men, secure copyrights 
upon their books and manuscripts, and yet no one is so 
dull and illogical as to accuse them of unprofessional 
conduct. Certainly not ; they deserve protection. Now 
the patent right to the inventor is just the same as the 
copyright to the author, and they both have a perfect 
and legitimate right to secure the benefits coming with 
such protection without being called to account for be- 
ing " unprofessional " by writers who cannot be said to 
have grasped the true meaning of the term. 

Patent rights, as well as copyrights, are productive 
of much injustice and subject to many abuses, but no 
reasonable man will argue from this fact that there is 
anything belittling or unprofessional in securing a 
patent right or a copyright. We honor the man who 
gives his inventions to his profession without price as 
highly as do any of our cotemporaries, but we strongly 
deny that a dentist who secures a patent can — on that 
account — be called unprofessional. — Western Dental 
Journal. 



TestinK Waste and Soil Pipes and PrcTentlnc 
Senrer Gas Enterins Vnoccnpied Bouses. 

The Sanitary News considers the water test among 
the most severe ones. Air pressure, while not so satis- 
factory in point of immediate results, has the advan- 
tage of being distributed with nearly equal force to 
every point in the system. The mercurial gauge easily 
detects the fact of a leak, and the substitution of an 
odorous smoke for air quickly locates the spot. The 
peppermint test is well known as being well adapted 
to old work as well as new. A modification of this was 
tried the other day in this city by a gentleman whose 
cat was made the detector. An infusion of valerian 
was poured down the vent pipe, and pussy was given 
the run of the rooms and passages where any escape 
might reach. She located three leaks, and came near 
uncovering them, too, in her eagerness to reach the, 
to her, attractive odor. 

The Review and Record, of Brooklyn, advises when 
a house is vacated for a short time, eitfa'er the filling 
the traps with glycerine or having a plumber take 
charge of the house and see that the pipes are fiushed 
and the traps filled in every ten or twelve days. The 
Chicago plumber has something to say on this import- 
ant subject. 

Three advised the filling of the traps with glycerine, 
two more advised turning off the water after filling the 
traps, a third would fill tbe bowl of the closet with 
glycerine, another would remove the water closets and 
bath tubs and solder a lead cap over the trap, while a 
fifth recommends salt. 

The diversity of views is not very marked until the 
salt is reached, and then the Review and Record says : 
We confess to a mild sort of surprise that any plumber 
would recommend such a substance. First, we would 
have no means of knowing when the trap would be 
filled sufficiently, and secondly, how are we to do the 
filling ? Shall we have to remove the fixtures, pack the 
trap well, and then replace the fixtures again ? And, 
having done this, are we to rest satisfied with this 
"dry packing," and take no precaution against the 
" porosity" of this filling ? 

No one acknowledging to have given the subject 
proper attention could claim for a mass of salt snch a 
degree of imperviousness as would resist the pressing 
sewer gas, and as we have no desire to place our 
readers in such a " pickle,'' we will stick to the glycerine 
theory or to the regular fiushing with traps at short 
intervals, so as to guard against the loss of seal by 
evaporation. We have no doubt that the removal of 
the fixtures and the capping of the traps would be ex- 
cellent — for the plumber — but as other opportunities 
for making an honest dollar are not scarce, we must in 
this instance leave him to his own resources. 



A Disgrace to GlvIIIzatlon. 

The Chicago Journal of Commerce states that three 
newsboys of that city, guilty^of no misdemeanor, were 
arrested last week at their request and sent to the 
Bridewell. Their reason for wishing to go there, as 
stated to the police justice, was that they wanted to 
learn a trade. Under the laws'* of the trades unions 
there is almost no chance for the American boy to learn 
a trade in any shop or manufactory outside of a house 
of correction. 
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TH£ XASOir * EAMUK FIAK08 AKB 0S0AH8. 

The increased knowledge of music and love of har- 
mony that of late years have spread throughout the 
United States make it more than a matter of sentiment 
and national pride that America should be worthily 
represented to the world as a producer as 
well as a user of musical instruments. We 
illustrate in the present issue some of the 
productions of a typical American firm which 
already, by the manufacture of reed organs, 
has earned enviable notoriety throughout 
the world. They have more recently en- 
tered a new field, and are producing grand 
and upright pianos which, in their general 
good qualities and features of construc- 
tion, especially as affecting the stringing, 
seem destined to fill as honorable a role as 
is now filled by their predecessors, the Mason 
& Hamlin organsw 

Of late years the manufacture of pianos has 
settled practically into that of two classes, 
the grand and the upright. The square piano 
is generally considered out of date and very 
few are manufactured. The firm of Mason 
& Hamlin restrict their manufacture of pianos to the 
grand and upright forms. The distinguishing peculiari- 
ty of their instruments is the arrangement of stringing. 
We show both the new and the wrest pin systems of 
stringing, and on the most cursory inspection it will ap- 
pear that the new system adopted by the firm of which 
we are speaking is the more mechanical. The other 
or " wrest pin " system, in which the wrest plank per- 
forms the duty of holding the pins around which the 
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cylinder of steel, which is completely buried in the 
wood, can only be removed with great difficulty. 

THK MASOX & HAMLIX SCREW-STfilXaBR. 

The Mason & Hamlin system of stringing is go sim- 
ple, and BO obvioas from the drawing, that a few words 




THE HASON & HAMLIN STBINOER, AS APPLIED 



GEAND PIANOS, 




THE "WREST-PIN" MODE OF STRINGING, 

wires are wound, is characterized by numerous defects. 
Although made of the most carefully seasoned wood 
and built up by the most approved methods, the wrest 
plank is inevitably subject to atmospheric influence, 
which causes the wood to expand and contract. The 
tension of the strings, being entirely dependent upon 
the friction between the pins and the holes, is very 
Uable to vary. One reason for this is that every time 
such a piano is tuned, more 
or less wear comes upon 
the holes in the wood, and 
the latter, being a compar- 
atively soft substance, is 
bound to yield thereto. Be- 
sides this, in the hands of 
an incompetent tuner, the 
wear upon the wrest plank, 
tending to enlarge the holes 
and loosen the pins, may 
be so great that such a 
person will seriously dam- 
age an instrument. 

Under the influence of 
atmospheric changes, the 
shrinking and expanding 
of the wood before alluded 
to is a cause of still further 
deterioration in the same 
direction, as the holes are 
inevitably enlarged by 
such cause. In order to 
tighten or loosen the 
strings with precision, a 
number of trials are always 
necessary, and sometimes 
the last degree of tension 
is given by slightly bend- 
ing the pins toward or 
away from the sounding 
board. Of course a very 
serious element of destruc- 
tion is here developed. 
The strings are also very 
liable to break as they are 
continually wound and 
unwound about the wrest 
pins in tightening and 
loosening. Repeated bend- 
ing of a wire will break it 
eventually. In liability to 
heat changes the wrest pin 
system is defective. When 
a pin breaks, it is quite a 
serious operation to repair 
the damage, as the hard 



can describe its details. On the surface of the iron 
main frame a rib is cast, the strings are fastened to 
lugs with screw ends, these ends go through the rib, 
and a square-headed nut is screwed on each one. By 
turning the nut one way or the other, the string is 
tightened or loosened. In this arrangement it will be 
remarked that all the strain comes directly on the iron 
plate, and that the tension is due to screw resistance, 
and not to simple friction. The wires start directly 
from the lug, passing in almost a straight line to the 
agraffe and binders, so that the strain upon them is sub- 
stantially a straight one. The chief reason for the 
breaking of wires in a piano is the bending back and 
forth upon the wrest pin. Here this feature is en- 
tirely done away with. Moisture, of course, has no 
effect upon such an arrangement, and heat and cold 
are also practically without influence. If the strings 
tend to lengthen by rise of temperature, the same 
change affects the frame, so as to keep up the tension 
upon the strings, whose correctness of pitch, therefore, 
is entirely independent of all climatic and hygrome- 
tric changes. 

The tuning by the ordinary system is a tentative 
process, the key has to be turned back and forth untU 
the proper pitch is reached, the last adjustment being 
often attained by a slight jar given to the tuning key. 
If the last movement is not in the right du-ection, the 
piano will not stay in tune. In the new system, by 
means of the star wrench, the string is tightened or 
loosened definitely until the proper pitch is reached, 
without any attempt at hitting the pitch by chance. 
In old times, when gut strings were used, requiring 



low tension, the system of frictlonal tuning pins was 
quite sufficient, but it seems obvious that in the mo- 
dem piano forte, with its wire string at exceedingly 
high tension, some more efficient way of straining these 
strings is necessary. 

JtBMARKABLB CAPACITY TO STAND IN TUNB. 

In standing in tune, themost remarkable 
results are attained by these instruments. 
They require only about one quarter the 
tuning of an ordinary instrument, and their 
exemption from deterioration of pitch is ex- 
traordinary. When, the tuner has once 
learned their manipulation, he can tune 
them very much more rapidly than those 
made on the wrest pin system. 

THB PEDAL-POINT STOP. 

The organs manufactured by this firm 
embody in their construction many features 
of interest. We illustrate the action of the 
'pedal-point" stop, which is now used on 
the Liszt organ. It is operated by the knee, 
pressing a knee stop one way or the other. 
Referring to the drawing, this stop is rep- 
resented by E, and in its movements to right 
or left carries with it a roller, H. A long block, cover- 
ing one or two octaves, is pivoted at C, and at B the 
block is cut so as to form one element of a latch. Each 
of the keys within the range of the block is provided 
with a corresponding latch element, of which one is 
shown at A. The spring, F, pressing the arm, I, up- 




" PEDAL-POINT ' 
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LISZT ORGAN, 
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UASON & HAMLIN GBAND PIANO. 



ward, keeps the latch in condition for acting. If now 
a key within the range of the latch is depressed, the 
long block is rotated and the part. A, of any given key 

catches under the latch, 
B. The spring, F, causes 
this action to take place. 
Referring to the drawing, 
the stop, E, under these 
conditions Is pushed to 
the left. If, however, it is 
pushed the other way, the 
spring, G, much stronger 
than the spring, F, is al- 
lowed to press upon the 
lever, I. This draws back 
the latch block, so that 
any key held down is re- 
leased and rises to its place, 
and any new key pressed 
down will not stay there. 
When the latch block, 
however, is allowed to act, 
one or more keys within 
its range can be depressed 
simultaneously, and will 
then be held down. Every 
new key thus depressed 
releases all the others. 

The Lisztorgan, to which 
these improvements have 
been applied, is remarka- 
ble for the purity of its 
tone. It is a reed organ 
on the American plan, 
working by a partial vacu- 
um. It possesses great 
freedom from reediness in 
sound. The reed has been 
improved and given so pe- 
culiar a shape as to avoid 
this difficulty. 

The Eolian harp stop 
resembles the Eolian 
harp. Its tones are pro- 
duced by two sets of 
reeds of two feet pitch, 
which are tuned a trifle 
out of unison, so that a 
slight beat is heard when 
^•y ara in action. 
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Destrnctton of oar Elms. 

The elm leaf worm has made its appearance again 
this year, destroying the foliage on che elms in our 
parks and on the highways in the vicinity of New York. 
The depredations of the larva of the imported elm leaf 
beetle have now become so great in the Eastern States 
that Mr. F. Bronncoke, of Westchester County, who 
seems to have made a study of the subject, thinks it is 
quite probable that ail the European species of the elm, 
if not the American, will soon be destroyed. The 
beetles seem to prefer the European elms, but as soon 
as these are stripped of their leaves they go directly to 
the indigenous elms. All the remedies thus far tried or 
suggested are unsatisfactory, owing to the difficulty of 
application. On small trees the worms may be de- 
stroyed with kerosene emulsion, carbolic acid solutions, 
creosote, tar water, etc., but on very tall and large 
trees the cost of applying insecticides would be far 
more than the trees are worth. Furthermore, it is a 
waste of time for one inan to apply remedies while his 
neighbor allows the beetles to breed unmolested, for 
these insects have wings and know how to use them 
when in search of food. 



Air IHFBOVED SAILWAY CS088IKO ALASK SIGNAL. 
A simple and efficient device for automatically sound, 
ing an alarm as a railway train approaches a crossing 
is illustrated herewith, and has been patented by 
Messrs. George D. and Christian Rathmann, of Blair, 
Neb. A rock shaft is mounted transversely beneath 
the rails, upon brackets secured to their under sides, 
with one end of the shaft extending beyond the rails. 
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To Tan and Color Sbeepsklns ivltli Wool on. 

Tan in alum dissolved in water. Proportion : 1 
pound alum to 1 gallon water. Then wash wool clean 
with plain soap. To color, use aniline of any shade you 
desire. Dissolve 1 pound aniline in 3 gallons water ; 
strain before using ; then float skin in a dye box, wool 
down. See that they lie flat, and let remain till color 
or shade you desire comes ; then take out and run 
tbspngh clear cold water, and hang up in a hot room to 
dry. For plain white, wash the skins well, after tan- 
ning as described above. If not white Enough, hang 
up in a small room and bleach with powdered sulphur. 
Set in a pail in center of room burning. Be careful to 
have no escape of the sulphur fumes, and have the 
room air tight. — Shoe and Leather Reporter. 
< < ■ > » 

AH IHFSOTED WHEEL FENDES FOfi CABBIAGEB. 

A wheel feeder and dress protector adapted for use 
on any kind of road vehicle, capable of being used as 
a fender upon the road and as a dress protector in 
mounting and dismounting, being easily placed in 
either position by a person seated in the vehicle, is 
illustrated herewith, and has been patented by Messrs. 
Arthur C. Rogers and Henry Stenz, of Faribault, 
Minn. In the upper end of a clip fastened on the axle 
is produced a compound recess consisting of a circular 
aperture, and a lower central intersecting aperture, in 
which is mounted a hub, from which extend arms or 
rods supporting a fender of the usual construction, a 
bar curved in conformity with the fender, and just be- 
low it, bracing and sustaining the arms extending from 
the hub. Upon the outer face of the disk-like hub, 
mounted in the clip fastened on the axle, is a central 
projection, of a form to admit of an easy and firm fit in 
the lower portion of the compound recess in the upper 
end of the clip. From the upper rear wall of the circu- 
lar aperture in the hub projects a stop pin to limit the 
rearward throw of the device, and on the threaded 
lower ends of the clip is fastened a stop bar, with its 
forward free end turned up and bifurcated. The 
small views show in section the position of the parts 
when the device is used as a fender and as a dress 
protector. In the perspective view, the fender on the 




broken end and determine whether it was cut or torn, 
also measure the end down from the take-up, so as to 
decide at what point in the revolution the trouble oc- 
curred. Turn the wheel slowly and watch the silk pass 
around the shuttle, and see that every part touched is 
smooth and clean. Many times a machine can be made 
to resume its good behavior by simply taking out nee- 
dle and shuttle, giving it a thorough cleaning and oil- 
ing, without loosening or disturbing the adjustment, 
and then starting afresh. Of course, these machines 
occasionally defy for a time the best efforts of experts ; 
but in very many cases they will readily yield to gentle 
treatment. 

In the various fabrics on which a machine is used 
there is quite a diversity in the thickness and character 
of the work required. Frequently a machine working 
badly on one branch can be easily coaxed into perform- 
ing valuable service in another. It is a good plan for 
every one having the care of sewing machines run by 
steam power to occasionally lubricate the points of 
greatest wear, such as the take-up cam, for instance, 
with heavy oil, meanwhile keeping each supplied with 
oil of lighter density for daily use. Wheel feed ma- 
chines are always more expensive to keep in repair 
than the drop or step feeds, and hence should never be 
used when the latter will answer the purpose just as 
well. — 8?ioe and LeatTier Reporter. 
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RATHMANNS' RAILWAY CROSSING ALARM SIGNAL. 

to the side of the track, and carrying a lever arm con- 
nected to a pivotally supported bell crank lever, the 
latter being also in connection, by means of a wire 
suitably supported along the track, with a distant bell 
crank lever mounted in close proximity to a post carry- 
ing a gong, the bell crank lever being also connected 
with a hammer arranged to strike the gong. Just with- 
in the line of one of the rails, and in position to be 
struck by the flanges of the car wheels, a tripping dog 
is mounted upon the transverse rock shaft, the dog 
being normally held in nearly vertical position by a 
counterpoise, so that it will be turned downward and 
return again to position as each wheel of a train passes 
over it, thus operating the bell crank lever at the side 
of the track, and, through the wire stretched along to 
the post at the crossing, these impulses will be com- 
municated to the hammer which strikes the gong, thus 
sounding an alarm at each approach of a train, the 
hammer being drawn back after each stroke by b. suit- 
ably arranged spring or weight. The wire supported 
along the track may be carried by proper supports 
from posts placed at suitable distances apart, or it may 
be carried along the ties, or in a tube suitably arranged 
in' connection therewith. 
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ROGERS & STENZ'S WHEEL FENBER FOR CARRIAGES. 

right hand wheel of the vehicle is in the usual position 
for travel on the roa4, the central projection in the 
outer face of the hu"b then fitting in the lower portion 
of the compound recess in the clip. The device is 
moved from this position to that of a dress protector, 
as shown on the left hand wheel, by slightly raising 
the hub in the clip, when it drops forward until the 
front arm supporting the fender engages the bifurcated 
end of the forwardly extending and upwardly curved 
stop bar, bringing the tender in position to act as a 
guard over that portion of th«tir«adjae«ntto tb« step. 



Hoiv to "nianaice" Seiving Jllaclitnes. 

To the average manufacturer, whose business does 
not justify the keeping of an expensive expert, there is 
no piece of machinery that gives so mach trouble and 
annoyance as the sewing machine. Very few men have 
patience enough to wrestle with one of them if it hap- 
pens to be refractory. This ingenious and indispensa- 
ble piece of mechanism, like most other things, is docile 
and tractable, however, when in the hands of one who 
understands it. Not long ago a Philadelphia merchant 
essayed to adjust his wife's sewing, machine. After 
working a short time he became interested. He passed 
from that state of mind by regular stages to agitation, 
disgust, and to a towering rage. The result was a 
grand denouement with an ax and a succession of vig- 
orous strokes. 

Ths great trouble about amateur tinkering with a 
sewing machine is that too much is done. When any 
portion of the mechanism fails, it is usually for some 
trifling cause. Two or three little faults will make a 
combination calculated to prove intensely exasperat- 
ing. The first endeavor then should be to find out just 
what is the matter. In this sort of doctoring, as in the 
science of medicine, the first, and by far the most diffi- 
cult, thing is diagnosis. Having formed a reasonable 
theory of cause and effect, proceed with your remedy, 
and if a trial shows your judgment to have been defec- 
tive, undo or replace the part altered before going any 
further. To begin with, one thing may be wrong 
which escapes your notice. Hence each time you make 
a change, the difficulty is in consequence multiplied. 
To become master of the art of repairing a se^^ng ma- 
chine, it is requisite to understand the principles upon 
which the stitch is formed and the work fed. Little 
manual skill is needed. The parts are made by machin- 
ery, and are interchangeable, obviating the necessity 
for filing and fltting. Any observing and competent 
fore man or woman of a fitting or stitching room can 
learn to repair the modern sewing machine. 

The breaking of silk or needles and the skipping of 
stitches can be remedied nine times out of ten in a few 
moments by turning a screw, or adjusting some part 
that has become displaced. If the needle is dull, or 
bent, or sharp in the eye, discard it at once and try 
again, If your maehina breaks tba silk, «zamin« tb« 



Canal betiveen ITIancbester 
Iilverpool. 

An extraordinary meeting of the shareholders, for 
the purpose of approving a bill now before Parliament 
to authorize certain alterations in the plans of this 
work, was lately held. In the course of the proceed- 
ings it was stated that there were 56 steam excavators, 
73 locomotives, 2,367 wagons, 50 steam cranes, 79 miles 
of temporary railroad, and 6,000 men employed. The 
excavations du ring the month of May amounted to 
21,371 cubic yards of rock and 1,009,052 yards of soil. 
The bill provides for an alteration in the plans which 
gives 114 acres of water space, against 100 in the old 
scheme, the quay space being 152 acres, against 88, 
and the quay frontage 5^ miles and 4 miles respec- 
tively. There is thus a large increase in the accom- 
modation provided, while the cost is reduced by 
£23,000. In the course of a few remarks, the con- 
tractor, Mr. Walker, said that he had 48,000,000 cubic 
yards of excavation to carry out, which would mean 
about 1,000,000 yards per month. This rate was now 
exceeded, and before the end of the summer he hoped 
to excavate 2,000,000 yards per month. The bill was 
unanimously approved, and the general. tone of the 
meeting w^^s a confident one. 

< < a » » 

AH IHFSOVED FOLBIHG COT. 

A cheap, strong, and simple folding cot, in which 
the slats are supported directly by the springs, and 
which, when folded, occupies but small space, has been 
patented by Mr. John C. Porter, of No. 181 First Ave- 
nue, New York City, and is illustrated herewith, in 
perspective and a sectional view of the cot when 
folded. The side pieces of the main frame are secured 
together by cross pieces, to which are attached the 
coiled springs which support the slats. Folding legs 
are pivoted to the under side of the side pieces near 
their ends, being secured together in pairs by rounds, 
notched holding arms, also pivoted to the side pieces. 
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PORTER'S FOLDING COT. 

and held together in pairs in the same manner as the 
Jegs, being adapted to fold up between the side 
pieces with the legs, or, when the latter are turned 
down', to serve as stops and braces therefor. When 
the cot is folded, the legs and holding arms lie flat 
against its bottom, between the side pieces, but to ar- 
range it for use, the legs and folding arms are pressed 
downward, and the notches in the latter placed in en- 
gagement with the rounds of the legs. The ends of 
the slats are also provided with folding head and foot 
pieces. 

» » » >» 

Thb French government has organized a competitive 
exhibition of machines for decorticating ramie, to take 
place in August next at Paris, and 80,000 francs have 
b«en approprittted to defray expenses. 
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ntcroacopy. 

The following is a list of the microscopical subjects 
exhibited at the reception recently given by the science 
department of the Brooklyn Institute : 

Living desmids, by Edgar J. Wright. Desmids are 
microscopical plants living in fresh water. Their mode 
of propagation is by division, each half becoming a 
new plant. Skin of chameleon, by H. W. Calef. The 
chameleon is a kind of lizard, which sheds his skin 
every six months, when he roUp it up in a ball and 
swallows it. They are found in Florida, Egypt, and 
elsewhere. The skin is made up of minute scales, 
which overlap each other and reflect the light more 
beautifully according to the point of illumination. Mr. 
John Green showed the gizzard of a cricket, which 
gave some idea of how minutely and carefully the work 
of dissecting must be done to preserve and mount 
such an object. Professor A. K. Eaton presented a spec- 
tra microscope showing various spectra. 

Exhibit No. 6 illustrates the use of the microscope in 
detecting food adulterations, specimens of pure bak- 
ing powder and the adulterated article. This exhibit 
was by Charles J. Lawler. Professor W. Le C. Stevens 
presented a specimen of native copper, viewed binocu- 
larly with a Ross one and a half inch objective. Mr. 
George M. Mather, Anemia Mexicana, a variety of 
fern showing balloon-shaped pouches containing 
spores or seeds of the plant, also fossil insects in 
amber. 

A. A. Hopkins showed crystals in glass. These crys- 
tals were accidentally produced in the process of glass 
manufacture, their nature is unknown, but they are 
very beautiful. Tumbling chips of selenite shown with 
polarized light by G. M. Hopkins were very curious 
and very beautiful. 

Mr. Hopkins' exhibit of the circulation of blood 
through the tail of a gold flsh attracted a great deal of 
attention, a crowd being around him during the whole 
time. A small live gold flsh was put under the instru- 
ment, when the blood could be seen coursing through 
the veins of his tail like water running through a mill 
race. The microscope as an aid in finding parasites 
was illustrated by exhibit No. 13. 

Trichina spiralis, which was dissected out of a 
human muscle, was shown by Mr. Joseph Ketchum. 
The same exhibitor showed a series of compound pen- 
dulum tracings on smoked glass, also a very beautiful 
series of crystals from the asparagus plant shown by 
polarized light. Dr. D. R. Brown shbwed blood cor- 
puscles of amphiuma. Dr. William S. Torrey, section 
of kidney. Mr. P. S. Pretz, a louse. H. L. Brevoort, 
M.E., arranged diatoms. ^ Theodore Gregg, elytron of 
a diamond beetle. W. H. Kent, naphthalene, a product 
of coal tar. It is one of the wonders of science that a 
specimen showing the most beautiful colors could be 
found in a substance like coal tar. 

Exhibit No. 23 was butterfly scales and diatoms ar- 
ranged as a vase, with fern and birds, by Henry E. 
Fincke ; also, by same exhibitor, the feather of a hum- 
ming bird, and an alkaloid obtained from the bark of 
a willow, displaying most beautiful colors. Mr. E. C. 
Chapman, minute shells from the bed of the ocean. 
These shells were inhabited by a jelly-like creature 
belonging to a lower order of animal life. 

By Professor W. C. Peckham, platino-cyanide of 
magnesium crystals shown by polarized light, and in- 
ternal hairs of yellow water lily. H. S. Woodman, 
specimens of pond life. George E. Ashby, tingis 
fa^alina. Henry E. Fincke, a microphotograph re- 
presenting Paul preaching at Athens. This subject to 
the naked eye is about as large as the head, of a pin. 
Mr. Fincke also has a bouquet of flowers made of but- 
terfly scales, and a specimen of arranged diatoms. H. 
Endemann, Ph.D., exhibited a microspectroscope. H. 
B. Baldwin, a very interesting and beautiful series of 
crystals found in butter. F. J. Wulling, transverse 
section of a stem of a plant. H. A. Tucker, Jr., M.D., 
saws of a saw fly. George B. Scott, group of polycys- 
tin». Z. T. Emery, M.D., section of pulp of a tooth. 
A. J. Watts, M.D., some very beautiful gold crystal. 
No. 43 was rock section shown under polarized light, 
by J. W. Freckelton. Rev. J. L. Zabriskie showed the 
radula, or lingual ribbon, of the bonnet limpet. The 
radula is a thin flat band on the floor of the mouth 
of many moUusks, furnished with many transverse 
rows of sharp teeth, used in rasping the food. The 
radula of this species gives unusually brilliant colors 
by polarized light. F. D. Bailey, M.D., vertical sec- 
tion of the human scalp. Joseph H. Hunt, M.D., hori- 
zontal section of the human scalp. Thomas B. Brigga, 
section of graphic granite. This is a structural variety 
of aplite, a rock of limited occurrence, ia which the 
quartz resembles Hebrew characters. 

By James Walker, section of basalt from Palisades 
of New Jersey, shown by polarized light. Frank Healy, 
pollen on the anther of the marshmallow. By Dr. 
Herbert Fearn, M.D., transverse section of the stomach 
of a frog, also transverse section through the nail and 
finger of an infant. J. W. Martens, Jr., diaphragm of 
petiole of pickerel weed. Dr. H. N. Hoople, section of 
normal lung. By J. C. Cable, M.D., section of intes- 
tine of a cat. E.'M. Woolley, M.D., injected muscle 
showing Trichina spiralis encysted within fibers. By 



Edgar S. Day, M.D., lining membrane retina of eye 
of a rat. Dr. W. D. Bancker, Jr., embryo of star flsh, 
stained. Dr. Alexander Hutchins, section of kidney of 
cat. J. H. Gunning, M.D., longitudinal section of 
human bone. Dr. S. E. Stiles, M.D., skin from back 
of a dog, showing hair bulbs and director muscles of 
the hair. By Dr.iEdward W. "Victor,'pollen on pistil of 
Colorado anemone. C. H. Taylor, pond life, show- 
ing a variety of living forms. Tobias New, foramini- 
fera from River Nene, Cambridge, England, being 
minute chambered cells. 

A feature of the exhibition was the drawings of mi- 
croscopical objects and their explanation by Stephen 
Helm, F.R. M.S. The whole exhibition refiected great 
credit upon the microscopists of Brooklyn, and espe- 
cially upon the microscopical section, the officers of 
which are as follows : George M. Hopkins, president ; 
Joseph Ketchum, vice-president ; George E. Ashby, se- 
cretary ; Edward C. Chapman, treasurer ; executive 
committee — John H. Hunt, M.D., George M. Mather, 
and Professor W. C. Peckham. 

No one could look upon the large audience which 
crowded the Brooklyn Institute on this occasion and 
say that our people are not interested in scientific re- 
search. The success of this reception augurs well for 
the future progress of the new scientific department of 
the Institute. — Brooklyn Eagle. 



Electric NlKbt SlKnals for ITse at Sea. 

The system of signals by incandescent electric lights 
as recently adopted in the German and Italian navies 
was exhibited by Lieutenant W. H. Beehler, United 
States navy, on board the United States steamer 
'Atlanta, at Annapolis, recently, during the graduating 
exercises. 

The electric lamps are used in three lanterns twelve 
feet apart, hoisted at the masthead, and the lights are 
displayed by means of a switch box to open and close 
circuit through the combination of lights to make the 
desired signal. The lamps are arranged in pairs of 
one red and one white Edison lamp. Each of the 
three lanterns contains a pair of lamps, and no two 
lamps in the same lantern are displayed at the same 
time. 

The switch box is a brass cylinder five inches in 
diameter and two inches high. Its upper surface is a 
dial with fourteen disks, one quarter of an inch in 
diameter. These disks are made of pieces of red and 
white glass arranged to show the same combination of 
signal lights displayed in the lanterns aloft. It has an 
index, and the knob in the center serves as a key, 
which, when raised, closes the'' circuit through the 
lamps aloft, corresponding to the combination covered 
byjthe index on the dial. When this knob is depressed, 
the lights aloft are immediately extinguished. The box 
has terminals to the dynamo machine, and six wires 
with a common return wire to the Edison lamps. It 
also has a receptacle for a small Edison lamp in the 
box to illuminate the red and white glass disks on the 
dial to be visible at night. 

The fourteen combinations possible are as follows : 
White, 1. Red, 2. White— red, 3. Red— white, 4. 
White— white, 5. Red— red, 6. White— red— red, 7. 
Red— white — white, 8. White— white— red, 9. Red- 
red — white, 0. White — red — white, correct. Red — 
white — red — preparatory. White — white— white — an- 
swering. Red — red — red, interrogatory. 

The system is readily adapted for the general naval 
signal book and telegraphic dictionary like the flag 
Numerals of day signals. In order to make any signal, 
the message is first sought in the signal book and the 
number corresponding thereto is then signaled. 

— » « » » * 

KecordB of tbe Fastest Atlantic Stea: 

The Cunard steamship Etruria was off Sahdy Hook 
at noon on Saturday, June 2. The record tukd been 
beaten several times, not only by different vesselliv but 
the Etruria had beaten her own record more 
once. The Etruria left Queenstown just after lunch 
Sunday, May 37, and was off Sandy Hook nearly tw<J 
hours before lunch on Saturday, June 2. While the 
apparent interval of time was three hours less than six 
days between the two points, owing to the difference 
in time of four minutes to each degree of longitude she 
had crossed, she was actually six days one hour and 
fifty-flve minutes between the two points, a span of 
2,854 marine miles. Her average runs were 471 knots 
every twenty-four hours, but on one day, the day pre- 
vious to her arrival off Sandy Hook, she made 503 
knots. ' This was at the rate of 3l knots an hour, 2,124 
feet each minute, and 35 feet each second, and for the 
entire run an average of 19 6-10 knots an hour. Pre- 
vious to this last unprecedented trip of the Etruria 
she was the bearer of the champion pennant as the 
"Queen of the Ocean," but the pennant had alter- 
nated between the Alaska, the Arizona, the Aurania, 
the Oregon, the Umbria, and the Etruria. This, how- 
ever, does not say that the steamers of the French 
and the North German Lloyd lines enumerated above 
are not equally fast, but as they sail between different 
ports their trips are not calculated in the comparison 
of the speeds between Queenstown and New York. 
For instance, the Aller, of the North German Lloyd, 



made the trip from New Yoftc to Southampton in 
September last in 7 day»'^ hours and 25 minutes. 
This is equivalent to mfl^ing the run to Queenstown 
in 6 days 9 hours etaid 49 minutes. The following is a 
table of the fairfsest transatlantic trips made and the 
vessels whick'made them : 

EASTWARD. 

d. h. m. Tear. 

Htrnria N. T. to Q'atown 6 4 88 188T 

Umbria N. T. to Q'stown 6 7 10 1887 

America N. T. to Q'stown 6 10 188* 

Oregon N. T. to Q'stown 6 10 10 1886 

City of Home N. T. to Q'stown 6 18 30 1885 

Alaska N. T. to Q'stown 6 18 37 1888 

Arizona N. T. to Q'stown 7 1888 

Servla N. T. to Q'stown 7 7 41 188S 

City of Berlin N. T. to Q'stown 7 15 48 1875 

Britannic N. T. to Q'stown 7 80 9 1873 

Aller ..N. T. toS'thampton 7 4 85 1887 

Lahn N. T. to 8'thampton 7 7 35 1888 

Trave .N. T. to 8'thampton 7 9 15 1887 

LaBonrgogne N. T. to Havre 7 13 St 1886 

WESTWARD. 

Ktrnria Q'stown to N. T. 6 1 56 1888 

Umbria. Q'stown to N. Y. 6 4 12 1887 

Alaska Q'stown to N. T. 6 21 38 1883 

BriUnnic Q'atown to N. T. 7 10 68 1887 

CityofBerlin Q'stowntoN.T. 7 18 2 1875 

Gallia Q'stowntoN.T. 7 18 2 1888 

Lahn S'thampton to N. T. 7 9 45 1888 

Trave S'thampton to N. T. 7 13 80 1888 

Aller S'thampton to N. T. 7 14 35 1887 

La Bonrgogn* HavretoN.T. 7 12 .. 1886 

— m I t t ^ 

Teeetable Silk. 
The Moniteur de la THnture says : The vegetable 
fibers, to whichever class they may belpng, are flrst-jp.t 
all treated for four hours in a bath of caustic soda at 
12° B., the temperature being kept at 175° F., b/ which 
treatment the gums and resins are quite destroyed, 
leaving the flbers of a slightly yellow color, which is 
easily removed by a lukewarm (85*) solution of sul- 
phuric acid at 60° B. The material is next well washed 
until it does not redden litmus paper, and is then sub- 
jected to a solution of chloride sodium at 7° B. The 
bleaching process being now completed, the fibers are 
dried, and are next placed in a bath of glucose or sugar 
at 8° B., for four or five hours, after which they are 
again dried, and then placed in a mixture of sulphuric 
and nitric acids, which will change the sugar into nitro- 
sacchaxose and the cellulose into trinitro-cellulose. 
This treatment should be followed by extraction, then 
by a fresh soap bath and by another rinsing. Next, 
the material should be placed in a bath of sumac . at 
85°, or of some other material that will impregnate the 
fibers with tannin, and this ia to be followed by a CQ^ 
solution of double tartrate of antimony and potash, 
which solution should contain about 30 per cent of the 
weight of the material. The fibers prepared in this 
way can be used either mixed with some other fiber 
or alone, but if they are mixed, they should be softened 
with either glycerine or olive oil. 

A Proposed " Xbree Americas" Exblbltlon In 1893. 

The chairman of the House Committee on Foreign 
Affairs in Congress has been authorized to report a bill 
providing for a permanent exposition of the Three 
Americas, in honor of the 400th anniversary of the dis- 
covery of America, under the joint auspices of the 
forty -six States and Territories and the sixteen inde- 
pendent nations of the American continent. 

The bill provides that space for the exposition be 
assigned, under the direction of the President, in some 
unoccupied governmental reservation in Washington, 
as follows : 1. Space for a permanent State and Terri- 
torial building for a permanent exhibit of the represen- 
tative history, resources, arts, and industries of the 
forty-six States and Territories of the United States, to 
be available whenever the States and Territories, or a 
majority thereof, shall make the necessary appropria- 
tions for the expenses of building and exhibit. 2. 
Space for a permanent Three Americas building for a 
similar permanent exhibit of the fifteen Spanish-Ameri- 
can republics, the empire of Brazil, the dominion of 
Canada, and the various colonies of North, Central and 
South America, the space to be available whenever 
such nations and colonies, or a majority thereof, shall 
make the necessary appropriations for the expenses of 
building and exhibit. 3. A suitable site for a statue of 
Christopher Columbus, to be available whenever the 
necessary funds are provided for the expenses of the 
proposed statue. 

♦ 4 a » t, 

Tbe Tebaantepec Sblp Ballivay. 

The directors of the company formed under the lead- 
ership of Captain Eads to construct a ship railway 
across the Isthmus of Tehuantepec, Mexico, between 
the Mexican Gulf and the Pacific Ocean, met on June 
9, in Jersey City, and gave the contract for the con- 
struction of the road to the Atlantic and Pacific Rail- 
way Company. The work is to be completed in five 
years. William Williams and Colonel John Andrews, 
of Pittsburg, were authorized to negotiate the bonds in 
America and Europe. The Mexican government has 
made liberal concessions. Vessels will be lifted in cra- 
dles and drawn on the track by steam engines. This 
ship railway may yet be in successful operation before 
the De Lesseps oaniEil Is completed. 
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The CI>r Eater* of North Carolina. 

To the Editor of the Scientific American : 

I notice in your paper of June 9, a communication 
from this State refuting an article on " Carolina Clay 
Eaters " by Dr. Frank H. Getchell. Without calling in 
question any of the statements made by your corre- 
spondent, J. J. Bruner, which are undoubtedly true, yet 
it is also equally true that there are people in this 
State who eat clay. 

My own servant girl (colored of course) often appears 
in the morning with her lips white with the clay upon 
which she has been lunching. When I asked her if 
she ate clay, she replied in the affirmative, and ad- 
mitted that many other of the colored people in the 
vicinity were addicted to the same practice. Whether 
or not any of the white people have the same habit, I 
have no means of knowing. I tried to find out why 
they ate clay, but the girl in question could give no 
reason, except that it has " sort of a good taste," though 
not relieving hunger. J. W. Goodridgk. 

Southern Pines, N. C. 



The Deep 'Well of Aleda, 111. 

To the Editor of the Scientific A m erican : 

I read with much pleasure your recent articles on 
artesian wells. It may be interesting to the hundreds 
of readers of your valuable paper in different parts of 
the country to know that in our city, some twenty 
miles east of the " Father of Waters," is the deepest 
well in the "Sucker St^ate,'' and so far as we can learn, 
from the data at hand, one of the deepest in the 
United States. The well, located in our midst, was 
begun in the latter part of December 1886, and with 
slight delays in making needed repairs, " fishing 
sprees," etc., has been In operation since that time, 
and attaining a depth at this date of 3,110 feet, with- 
out a flow — the water rising within 35 feet of the sur- 
face. Many curious formations of strata of rock 
have been penetrated by the drill. Two small veins 
of coal were passed through, neither of which was of 
sufficient thickness to warrant mining to a great 
extent. Below these were found beds of quartz rock 
and granite, and still below, the Trenton limestone, 
in which all gas west of the Ohio River is found. 
This was found in the neighborhood of 1,000 feet. 
Still below, we entered the stratum known as Saint 
Peter's sandstone, the best water-bearing stratum 
fcnown to the geological world. In this we found a 
"bo-w—aa has been the case in every inst^ce'Whisre It 
has been tapped — but not of su£Scient head to flow 
from the surface — some 55 feet below. This may be 
accounted for by our high elevation. Not being satis- 
fled with this, the city council ordered the work of 
drilling prosecuted further, in the hopes that with in- 
creased depth a stronger head might be thus obtain- 
ed. No perceptible change in the stage of water took 
place until reaching the Red Potsdam stratum, which 
continues at this depth, the water remaining at the 
depth first mentioned. A query now puzzles our 
citizens as to going still deeper. Flows have been 
obtained in the Silurian limestone strata. The well 
has been an expensive experiment, costing at this time 
over $13,000, but our citizens console themselves in 
knowing they have a well, the supply of water of 
which cannot be diminished by twenty-four hours' 
continual pumping at over twenty gallons per minute. 
A quantitative and qualitative analysis of the water is 
pending at this writing, which I will forward upon its 
receipt from the chemist. W. P. M. 

Aledo, 111., June 10, 1888. 



The Rallivay flrem the Oaaplan Sea to Samarcand. 

The trans-Caspian railway from Mikhailovsk, on the 
Caspian Sea, to Samarcand, a distance east of about 
nine hundred miles, was formally opened on Sunday, 
May 37, the anniversary of the coronation of the 
Emperor Alexander III. The first train which 
passed over the whole line, and which brought Gen- 
eral Annenkofl and his colleagues, deputations of 
learned societies, representatives of the press, and a 
number of foreigners of distinction, invited specially to 
share in the inauguration of the new railway, arrived 
at the appointed time, notwithstanding the floods be- 
tween Eizil Arvat and Askabad and a considerable 
rising of the water of the Amu Dana, which threatened 
at one time to cause some delay. Here the arrival of 
the train was awaited by General Rosenbach, gover- 
nor of the Turkestan territory, the embassy from the 
Ameer of Bokhara, the local authorities, and a mass of 
people, Russians and natives. Amid the thunder of 
cannon the train stopped close to the famous Tomb of 
Tamerlane, where the company alighted. Luncheon 
was served at the official residence of General Rosen- 
bach, who proposed the health of the Czar, the toast 
evoking most enthusiastic cheers. Senator Semenoff, 
President of the Imperial Geographical Society, 
delivered an address, in which h.e dwelt upon the 
eminent services of General Annenkoff, who had so in- 
defatigably labored for the completion of the great 
railway which bad that day beeo.opeoed. 



The Iinxurr of a Bos* J^ar. 

A delightful perfume for balls and parlors in dwelling 
bouses or hotels can be easily procured at this season of 
the year, and it is such a pure yet delicious odor that 
it charms every one. It is simply a rose jar, which 
should be opened for about one hour every morning 
and then carefully closed. A writer in one of our 
English contemporaries describes the best method for 
stocking the jar, and in doing it suggests the preparation 
of the rose stock should be detailed to the care-taking 
member of the family, who never forgets anything. 
Gather the rose petals in the morning ; let them stand 
in a cool place, toss them up lightly for one hour to 
dry ; then put them ia layers, with salt sprinkled over 
each layer, in a large covered dish — a glass butter dish 
is a convenient receptacle. You can add to this for 
several mornings, till you have enough stock — from one 
pint to a quart, according to the size of the jar ; stir 
every morning, and let the whole stand for ten days. 
Then transfer it to a glass fruit jar, in the bottom of 
which you have placed two ounces of allspice, coarsely 
ground, and as much stick cinnamon, broken coarsely. 
This may now stand for six weeks, closely covered, 
when it is ready for the permanent jar, which may be 
as pretty as your ingenuity can devise or your means 
purchase. Those with double covers are the best, and 
very pretty ones in the blue and white Japanese ware, 
holding over a quart, can be bought for a few shillings. 

Have ready one ounce each of cloves, allspice, 
cinnamon, and mace, all ground (not flne); one ounce 
of orris root, bruised and shredded ; two ounces of 
lavender flowers, and a small quantity of any other 
sweet scented dried flowers or herbs. Mix together, 
and put into the jar in alternate layers with the rose 
stock, and a few drops of oil of rose, geranium, or 
violet, and pour over the whole one-quarter pint of 
good cologne. This will last for years, though from 
time to time you may add a little lavender or orange 
flower water, or any nice perfume, and some seasons a 
few fresh rose petals. You will derive a satisfaction 
from the labor only to be estimated by the happy 
owners of similar jars. 

• — < I » I » • 

An IntereatlnK memory Test. 

Mr. H. H. Ballard publishes in the Jounuil of Edu- 
cation for May 3 the result of a test of the memories 
and receptive powers of school children. The sentence, 
" Your redemption from the distress into which you 
have fallen is in your own hands, and in nowise de- 
pends on forms of government or modes of election," 
was carefully read to one of ten selected pupils, who re- 
peated it as exactly as possible to the next scholar, and 
this one to the third, and so on to the tenth. The 
tenth pupil wrote down what he received from the 
ninth. In one case the sent'ence emerged from this 
process as "The redemption of your distress is in 
your own hands;" in another it was " The invention, 
which has fallen into your own hand ; " and the sen- 
tence had dwindled into this already at the sixth 
pupil. In another ca^e the sentence was whispered, in- 
stead of distinctly read, and the process of calling on 
the imagination when the senses give no clear impres- 
sion is illustrated in the result, which was, " The at- 
tempts into which we have fallen during the govern- 
ment election are very low." In the Pittsfleld, Mass., 
high school the sentence reduced to, " Redemp- 
tion is in your own hands, and depends upon no 
formal government nor love." In the senior class of 
another high school, in which the average age of the 
pupils was eighteen years, the result was, " Our re- 
demption for our destruction has nothing to do with 
us.'' In still another high school it was, " Your distress 
into which you have fallen is by no means the fault of 
government." A set of eight-year-old pupils reduced it 
to " The redemption that lies in your hand is done ; " 
and the first class of the high school in the same town 
made it " Your redemption into which you have fallen 
is your own fault." In one school the experiment was 
modified : Two pupils from each of five grades were 
selected, and the sentence clearly read aloud to them 
all. After a minute's interval, each of the ten wrote 
down what he could of the sentence. The sentences 
written by one pupil of the highest, one of the middle, 
and one of the lowest grades were these: " Your redemp- 
tion from the distress into which you have fallen, lies in 
your own hands, and in nowise depends on the govern- 
ment or manner of election ; " " Your redemption from 
the distress into which you have fallen is in your own 
: hands, and depends in nowise upon the forms of gov- 
ernment or the mode| of election ; " "Your redemption 
and distress in which you have fallen depends on your- 
self, and in nowise on the government or its mode of 
election." 

Although not one of the ten got it perfectly accurate, 
yet many were very near it, and they all show how 
much more the wear and tear on the sentence is in 
passing through ten mouths than through one By 
the other process one accumulates the combined inac- 
I curacies of all, and one pupil with a very poor receptive 
organ in the middle of the ten prevents the circulation 
of a good repetition after him. After this the sentence 
I was pa^d through the ten pupils arranged in order of 
grade, and iSjBued as " Your t«dentption from, the dis- 



tress into which you have fallen depends entirely upon 
yourself, and by no means upon the forms of govern- 
ment or helps from education." The sentence here 
selected is quite a difficult one, but an easier one from 
Emerson was hardly more successful. The sent«nce 
was : " All things are double, one against another — 
tit for tat, an eye for an eye, a tooth for a tooth, blood 
for blood, measure for measure, love for love," and the 
result, " All things are good for one another." 

Although the test, as thus applied, is too complex to 
allow valid inferences to be drawn from it, it at any 
rate shows how difficult it is to repeat accurately what 
has been heard, as well as how little confidence is to be 
placed in the declarations of persons reporting the very 
words of a conversation held weeks or months before. 
It illustrates, too, in a simple form, the process by 
which a simple tale becomes an elaborately embel- 
lished narrative by passing through several hands, 
and perhaps it indicates that the powers of careful at- 
tention and retention need more systematic training 
than is devoted to them in the ordinary school work. 



» I s > » 



A Crreat Telephone Sivltchboard. 

Nothing more, perhaps, shows the progress made in 
telephoning than the fact that such an enormous 
switchboard is necessary for transmitting the business 
of a station as the one being constructed at the central 
telephone office, on Cortlandt Street, in this city. A 
reporter on one of our daily papers thus describes it : 

The upright back of the board is pierced with 
thousands of brass-lined holes, technically known as 
" spring jacks," and above each hole a number is 
stamped. Each subscriber whose wire runs to the 
switchboard has as many of these holes as there are 
sections in the board. And it is by connecting one of 
the holes bearing his number with a hole belonging to 
the " number " called for that the operator gives him 
the desired connection. The approximate length of 
the switchboard — which is undoubtedly the largest in 
the world — is about 300 feet. So expensive are the 
polished hard woods and electric appliances employed 
in its construction that the total cost will be about 
$350,000. It is expected that about September 1 it will 
be in readiness to receive the wires. The Metropolitan 
company have purchased several lots uptown, and 
intend to there erect a building which will almost 
duplicate the down town building, big switchboard 
and all. The site is on the south side of West Thirty- 
eighth Street.lbetween Broadway and Seventh Avenue. 
The " Twenty-first Street " and " Thirty-ninth Street " 
exchanges will be consolidated in the new building, 
which alone will cost about $350,000. 
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Theory of DlamaEnetism, 

According to many physicists, Weber and Tyndall 
among others, diamagnetic bodies take, under the in- 
fluence of magnets, a state of polarity opposite to that 
which is taken by iron under the same conditions, and 
this opinion has become classic in teaching. M. Blond- 
lot, however, according to Cosmos, has demonstrated 
that in reality diamagnetic polarity does not exist at 
all ; and that, following the opinion of Becquerel, all 
substances and the air itself are, in reality, paramag- 
netic, a diamagnetic substance being only a substance 
less magnetic than the air. He recalls, in the first 
place, the experiments which led Tyndall to his con- 
clusions. A bar of bismuth, placed on a coil and sub- 
mitted to the action of a powerful electro-magnet, takes 
contrary poles to those which a bar of iron takes under 
the same conditions. The experiments of M. Blond- 
lot show that bismuth becomes magnetic in the same 
manner as iron, but that the change in its polarity 
arises from the fact that the medium which surrounded 
it is more magnetic than itself, when the medium is air. 
He replaced the bar of bismuth by a tube filled with a 
weak solution of perchloride of iron in methylated 
spirits. This tube is magnetic, and becomes magnetic 
in the same manner as the bar of iron when it is in air, 
a medium less magnetic than itself. But when it is 
plunged in a vessel containing a concentrated solntion 
of perchloride of iron, a medium more magnetic than 
itself, it becomes magnetic like the bar of bismuth of 
Tyndall's experiment. 



• * • > • 



The International Fair at Buffalo, N. Y. 

The city of Buffalo, N. Y., is preparing to hold a 
world's fair from September 4 to 14. All industries are 
to be represented there, from flne art to bicycling. All 
tastes are to be catered to. It is proposed to make it 
the inaugural of a series of annual exhibitions. The 
affair is under the management of the Buffalo Interna- 
tional Fair Association. They have purchased ninety 
acres of land, and propose to erect thereon the largest 
fair building in the world — 150 feet long and 300 feet 
wide, and two stories high. Special provision is being 
made for the exhibition of live stock of all kinds, 
bench show of dogs, and the like. All classes > of 
manufactured products are to be shown on the second 
story of the building. A very large list of premiums 
for animals of all kinds is published, yfl^^^i^ti^ the 
fair every success, and trust it will becouAs fiirliitlqBtti 
feature of the State's progress. 
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BEETLE PHOTOOBAPHT. 

BY H. O. HOVIT. 



r 



Certain beetles have a peculiar apparatus, enabling 
them to execute remarkable somersets when laid upon 
their backs, whence they get their common name of 
spring beetles or snapping bugs. Their generic name 
of Slater, from the same root as the word elastic, is 
suggested by this power of leaping into 
the air and alighting again on their feet. 
This feat is accomplished by having the 
prosternum elongated into a spine, which 
fits into a cavity of the mesosternum. 
The insect, lying on its back, first bends 
itself upward so that it rests on its head 
and the tip of its abdomen. It then un- 
bends itself suddenly, the spine enters 
the hollow described, and thus the back 
strikes the fioor with force enough to 
throw the creature ten or twenty times 
its own length into the air. This maneu- 
ver is repeated until it finds itself on its 
feet. 

Several species of the Blateridce are lu- 
minous in the dark. The common firefly, 
or lightning bug, of the United States is 
too well known to need a special descrip- 
tion. But its powers are feeble compared 
■with the so-called " lantern flies," or " cu- 
cuyos," found in Cuba, Brazil, and Mexi- 
co. M. Michelet records the most extra- 
ordinary stories of these natural lamps 
hung on the trees in the dark southern 

forests. He says that a Spanish battalion, j 

about to disembark, were deterred from 
doing so, mistaking ""the cucuyos for 
matches which they supposed native 
soldiers were ready to apply to their 
arquebuses. He also tells us that persons travel- 
ing by night are accustomed to pick these fire beetles 
from the bushes, and fix them on their boots, so as to 
show the pathway, and put to fiight lurking serpents. 
In the morning the insects are carefully replaced on 
other bushes, so as to be at hand for the next lonely 
tourist that may need their aid. Mexican ladies are 
said to mount the cucuyos as gems in their hair, string 
them as living diamonds around their waists, or, im- 
prisoning them in gauze bags, tastefully dispose of 
them amid their robes, where they blaze or pale ac- 
cording to the condition they may happen to be in. 

A living specimen of the Elater (or Pyrophorus) 
noctilucus was recently presented to the Bridgeport 
Scientific Society, whose eirrator, Mr. F. C. Smith, has 
kindly given myself and others the opportunity to ex- 
periment with this interesting representative of the 
Coleoptera. It resembles closely the^. oeulatus, which 
is the largest of our common snapping bugs. Its length 
is about one inch and a half, 
and its prevailing color is a 
dark brown. On each side of 
its thorax are oval spots, look- 
ing like eyes, which, however, 
they are not. In the dark 
these oval spots throw such a 
strong greenish light as to 
seem like a pair of tiny elec- 
tric lamps in full glow. The 
cucuyo also emits light from 
between the segments of the 
abdomen. Placed on a watch 
dial, its light enables one to 
tell the time of night. It is 
sufficiently strong to illumin- 
ate a small printed page so 
that the words are clearly 
legible. Its radiance appears 
to be, to some degree, under 
control of the will. When a 
jet of gas is rapidly turned on 
and off, the insect does his 
best, whether from rivalry or 
some other cause. 

Being desirous of seeing 
what might be done in the 
line of photography by this 
novel phosphorescence (or 
whatever this peculiar natu- 
ral light may be), Mr. Smith 
suggested to Mr. L. Farinithe 
possibility of taking pictures 
of small objects by this means. 
The experiments performed 
in the presence of the writer 
and other witnesses were sur- 
prisingly successful. Finally, 
at my request, and especially 
to illustrate this article, Mr. 
Farini made the accompany- 
ing copy of a family portrait. 

He used a Seed plate, sensitometer No. 34. The 
Elater was held in the fingers within one inch of the 
original to be copied, and in such a position as to allow 
the rays to fall perpendicularly on the negative. The 
timoof ezpoiw-etoboK liKkt was tkirty Mconds. Th« 



subsequent development was by the usual process. Mr. 
Farini thinks it possible to photograph the fire beetle 
by its own light, but has not yet done so. What he has 
already accomplished, however, is certainly a great 
novelty in photographic art. 

It may be added that, in its Cuban home, the Slater 
feeds on the sugar cane, and its larva does much mis- 
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chief by devouring the roots of the various kinds of 
tropical plants. It seems to thrive in its northern cap- 
tivity, eats the food provided for it with avidity, and 
takes kindly to the scientific experiments in which it is 
called to share. 

^< > » *» 

CALMING THE SEA WITH OIL. 
Admiral Clone, who, as well known, has occupied 
himself with the question of calming waves with oil, 
has recently published upon this subject a most inter- 
esting study in which he has reproduced and rendered 
complete the curious observations already presented 
by him in a communication to the Academy of Sciences. 
The author in the first place recalls all the historic 
notices left by writers or transmitted by traditios 
among certain maritime populations, showing that the 
effect of pouring oil on water was well known to the 
ancients, but has been neglected in modern times 
through a forgetfulness that it is difficult to explain. 




Pig. 2.-LIFE-B0AT WITH OIL BAG. 



Fig. 3.-0IL BAG AT THE ENTEANCE OF A PORT 




Fig. l.HSHIP PEOVIDED WITH A FLOAT CARRYING AN OIL BAG, 

We shall not dwell upon these citations ; but, as the 
manner of spreading the oil on the sea presents a great 
importance from a practical point of view, we shall 
give by preference a few details as to the arrangements 
tiutt faav« already b«Mi tried to this eSeot. 



For sea-going vessels, says the Admiral, it seems 
up to the present that it is in sailing before the wind 
or standing ahull that the action of the oil is most 
certain. We have, adds he, seventy-four examples of 
ships sailing wind astern and seventy -two ships ahull 
that have succeeded in protecting themselves from the 
lashing of the sea with a minimum output considering 
the importance of the result obtained, 

,. , ^ . say with an average of less than six 

quarts per hour. 

Several ships, moreover, hive been en- 
abled to use the oil effectively with the 
waves and wind coming from the quar- 
ter, and two are even mentioned that 
have been able to continue their course 
with the wind and a rough sea athwart. 

The most difficult case is that of a ship 
sailing head to the waves, and despite the 
astonishing rapidity with which the oil 
spreads over the sea, it seems that no 
success has been obtained in calming the 
breakers by this means, since the oil has 
not the time to get ahead of a ship under 
way. The sole exception that the Ad- 
miral is able to cite is that of the Eng- 
lish steamer Concordia, which appears to 
have effectively employed oil for running 
ten knots against a heavy sea— an exam- 
ple to which was later added that of the 
German' packet Main ; but these are iso- 
lated, exceptional cases, so to speak, and 
there are interesting experiments to be 
made from this point of view, in order to 
assure a practical distribution of oil 
around a ship sailing head to the waves. 

The reservoir most generally used for 
spreading the oil is a strong canvas bag of 
about five gallons capacity. This is filled with oakum 
saturated with oil, its mouth is tightly closed, and 
several holes are made in the side with a sail needle. 
When the wind is astern, one of these bags is often 
allowed to trail from each angle of the stern, or from 
a point a little further forward. Certain captains, 
however, says Admiral Clone, prefer to attach the 
bags to the catheads. The bow of the ship, in plung- 
ing and repelling the sea, thus spreads the oil and 
widens the path where the breakers are suppressed. 
This arrangement appears to be very efficacious. 

The bags used have various forms. They are gen- 
erally cylindrical, with a basal diameter of eight inches 
for a length of twenty, but they are sometimes more 
ekffigated or have the form of a double cone, which 
facilitates the towage. In principle, it is well to 
endeavor to obtain a feeble but continuous and regular 
flow, owing to which the sheet of oil extends to a dis- 
tance better than by an abundant and too sudden' a 
flow. In addition to bags,' it 
is possible to employ other 
and less primitive arrange- 
ments for spreading the oil, 
especially a piston appara- 
tus. This latter has the ad- 
vantage of operating solely 
through the pitching motion 
of the vessel. Its operation 
is certain, but it is somewhat 
delicate and discharges a lit- 
tle too much oil. 

Mr. Townsend, who has re- 
cently made an interesting 
communication on this sub- 
ject to the Franklin Institute 
of Philadelphia, proposes the 
use of a hollow metallic 
sphere, ten inches in diame- 
ter, partially full of oil, to be 
thrown into the sea with a 
rope. This sphere would be 
steadied by a compartment in 
the interior. The oil cham- 
ber would be provided with 
two valves, one beneath for 
the admission of water, and 
the other above for the out- 
flow of the oil, which the 
water would gradually re- 
place. These valves would 
permit of regulating the flow 
in advance, at the moment of 
throwing the sphere over- 
board. 

In order to be thoroughly 

efficient, the apparatus must 

be capable of being placed at 

a certain distance off on the 

sea, and be so arranged that 

the outflow can be regulated 

for running with side or rear 

winds, especially if, as is usually the case, the ship has 

not a rounded bow. At present, a continuous layer of a 

certain width is thus spread around the ship, and the 

latter evolutes in it freely, but it is necessary, in addi- 

tiODt to have the poesibility of regulating the outflow as 
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need be. Unf ortanately, the problem is far from being 
solved ; but, adhering to the use of bags, the outflow 
from which cannot be regulated, Admiral Cloue thinks 
that it would be very advantageous- to fix these upon 
floats that might, after a manner, be directed at will 
and sent to some distance from the ship. Fig. 1 shows 
the arrangement proposed by him to this effect. The 
float employed, which receives the bag in the center, is 
8 feet in length, and is provided with a rope girdle, to 
which is attached a tow line, pass- 
ing through a pulley fixed to a 
boom firmly attached to the cat- 
bead. The tow line comes on board 
by passing over the bowsprit. If 
such a float be put into the sea, it 
will, through the very speed of the 
ship, gradually come to a position 
in which it will eflSciently protect 
the front by furnishing a layer of 
oil extending all along the vessel. 
An analogous arrangement may be 
very advantageously applied to life- 
boats (Fig. 2). These latter should 
be so arranged as to receive the 
bags either at the bow or stern, or 
at the sides, suspended from the ex- 
tremity of a spar if need be. 

In some British ports, especially 
at Peterhead, Aberdeen, and Folke- 
stone, different experiments have 
been made, with the object of ren- 
der! no: the entrance practicable in 
bad weather. Here, too, oil has 
been found an efficient agent for 
arresting the waves, but the me- 
thod first proposed for distributing it over the sur- 
face was deemed too costly, and it was abandoned in 
favor of canvas bags attached to buoys. At Peterhead, 
a particularly exposed port on the coast of Scotland, a 
pipe whose extremity contained numerous small aper- 
tures was sunk in the port and extended as far as to 
the bar at the entrance. Oil was forced into this by 
means of a pump, and, rising to the surface, calmed 
the waves, so that vessels could enter the port without 
accident. The output of oil amounted to 350 gallons, 
and the result was most reularkable, for the stratum of 
oil lasted for a long time and formed on the surface a 
covering that the wind merely stirred without break- 
ing. 

The use of oil, then, would absolutely prevent the 
occurrence of high waves in the interior of ports, and 
it would be interestingif an appropriate, but lesscostly, 
arrangement could be devised, to which recourse could 
be had in case of necessity. To this effect Admiral 
Cloue proposes the following arrangement as one that 
can be very easily carried out : 

A cast iron hemisphere, P (Fig. 3), weighing one or 
two thousand pounds, would be placed in front of the 
jetties on the shallows that are covered with breakers 
in bad weather. A pulley, P', receives a chain, the ex- 
tremities of which reach the 
front of the mole, and which 
serves for maneuvering the oil 
bag, S. This latter is fixed to 
a buoy, B, which is attached to 
the chain. — La Nature. 



experiments have been made under the commission's 
directions. The result of this has been the method 
suggested by the commission and recommended in their 
report, and which is illustrated in the accompanying 
engraving. The criminal is seated, bound to a chair 
having a metal seat connected with one pole of the 
current. At the back of the chair there is an adjust- 
able head rest, having a metal plate on its face and a 
metal band, which passes around the forehead of the 
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criminal. The wires may be connected with the 
dynamo, which, according to the bill, may be of any ap- 
proved type, or the current may be supplied from an 
electric light plant, or there may be a private plant ar- 
ranged especially for that purpose at the place of exe- 
cution. Sponges or dampened cloths should be applied 
at the points of contact with the convict to render the 
connection more perfect. At the proper moment the 
switch is turned by the officer, and instant death ensues. 
The current passes along the spinal column and attacks 
the brain and nerve centers. The current may be left 
on a few moments to bring about complete exhaustion, 
and toassureagainstthepoasibilityof resuscitation. In 
respect to the action produced upon the subject phy- 
siologically, Prof. Elihu Thomson says that " in most 
cases, death seems to be the result of nerve exhaus- 
tion and asphyxia, and in others may be due to rupture 
of blood vessels or injury to the valves of the heart, 
as a consequence of violent contraction under the 
enormous stimulus Of powerful currents. Broken or 
interrupted currents or alternating currents, the waves 
of which are abrupt in character, are, without doubt, 
the most powerful in injurious effects upon the animal 
system. I think it would be quite possible to con- 
struct a small machine to give the requisite currents by 



EXECTTTION BY ELXCTBICITY. 

The State of New York may 
pride herself in the fact that the 
gallows is to be banished and a 
more humane and scientific me- 
thod of executing criminals is 
to be instituted. On June 4, 
Governor HIU signed the bill au- 
thorizing that criminals should 
be put to death by an electric 
shock. The bill is to go into 
effect on January 1, 1889, and 
the new method of execution 
will be applied in the punish- 
ment of crimes committed after 
that date. The passage of this 
bill is due principally to the ef- 
forts of the commission appoint- 
ed by the legislature to investi- 
gate and report on this subject. 
The commission consisted of 
Messrs. Elbridge T. Gerry, Alfred 
P. Southwick, and Matthew 
Hale, who deserve much credit 
as having fathered and engi- 
neered this bill at Albany and 
for having brought it to a suc- 
cessful issue. The subject of exe- 
cution by electricity has been long argued before the 
public, but New York State stands as the first govern- 
ment that has undertaken to make the experiment of 
its practicability. The failure and barbarity of the 
old system have been amply demonstrated by the 
sickening scenes that bo often eharacterizs our public 
executions. 

The practicability of this method hasb««n stadiad and 
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induction from a small storage or other battery cur- 
rent, or a small machine run by hand or by water 
motor might be employed, which machine would be 
designed for the most powerful physiological effects, 
the nature and strength of the current being selected 
in accordance with this object." 

To the end of testing the effect and efficiency of th« 
•lactrio curi«nt in destroying life, a number of experi- 



ments have been conducted upon the lower animals, 
under the supervision of the commission. A number 
of dogs were procured, and the general method em- 
ployed was as follows : A pine box was provided hav- 
ing a zinc lining, which was connected with one pole 
of the electric light current which was employed in 
the experiments. The other pole was connected with 
a muzzle placed over the head of the dog, and having a. 
copper or iron bit passing through his mouth. As 
soon as the switch was turned com- 
pleting the circuit, instantaneous 
death was produced. The box was 
partly filled with water during the 
experiment to render the connec- 
tion more perfect. 

It was desired to watch the effect 
of the shock upon the functions of 
the heart, and to that end an ex- 
periment was made by making an 
incision into the trachea of a dog, 
into which a tube was inserted, 
connected with a bellows for main- 
taining artificial respiration. The 
.walls of the thorax were then re- 
movedi so that the heart and lungs 
were exposed to view and their ac- 
tion could be watched. The forced 
respirations were kept up by means 
of the bellows. The dog was then 
placed in the zinc-lined box, and 
the muzzle and bit were adjusted 
as above. The current was then 
applied and the action of the heart 
was instantly arrested, and became 
as it was described " a mere mass 
of quivering flesh,'' in which not the least resem- 
blance to the rhythmical movement of the heart was 
observable. Other experiments of the same nature 
were made, but in each case with the same result, and 
in no instance was it possible by keeping up the forced 
respiration to produce resuscitation. 

It will be some months yet before the practical re- 
sults of the use of electricity as a means of execution 
can be essayed, but of the enormous and deadly influ- 
ence of a strong current there are constant proofs in 
the fatal results that have so often occurred in acci- 
dental contact with the electric light wires in the 
streets of our great cities. 

There are several other changes in the methods of 
treatment of the condemned which will be put in prac- 
tice under the new law. Under the new code the pris- 
oner is to be sentenced to death without the assignment 
of any specific date. The week only will be named in 
which the crime is to be expiated, but the day and 
hour is to be decided upon by the agent or warden of 
the prison in which the execution takes place. 

The announcement of the day and hour will be made 
only to the persons permitted to be present at the exe- 
cution. No one can visit the condemned without 
an order from the court, except the officers of the 
prison, his counsel, physician, 
priest, and members of his 
family. 

Many years ago this subject of 
execution by electricity was in- 
troduced and discussed by the 
Scientific American, and ever 
since the question has been one 
that has been more or less promi- 
nently brought before the pub- 
lic. It has now become a law. 
As a conclusion is appended an 
extract from an editorial pub- 
lished in this paper in 1873, and 
which is of some interest in view 
of the passage of the bill : 

" The objection that electrical 
executions would be free from 
the horrible impressiveness of 
hangings might be easily obvi- 
ated. The criminal, for instance, 
could be exposed upon a plat- 
form, in full view of the assem- 
bled witnesses, and manacled to 
a chair, his irons being connected 
with a battery and Ruhmkorff 
coil capable of giving say an 18 
inch spark. The mode of clos- 
ing the circuit might be a simple 
button, to be pressed by the fin- 
ger of the sheriff. Then, when 
the usual formalities conclude, 
the latter official establishes the 
current, the convict instantly 
expires, and all is over. There 
would be no slipping nor breaking of ropes, no black 
caps, no suspension of a writhing form for twenty min- 
utes or half an hour, none of the fi^^m watching fmr 
death by the medical attendants, noca&y of those hid- 
eous surroundings which now only serve as food for 
sensation mongers, and prove that a relic of bar- 
barism can still be retained in the laws of a civilized 
country." 
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EHenrEEBnre nrrEirTioK. 

A steam muffler has been patented by 

Hr. Thomas E. Hill, of Bahway, N. J. It has an cater 
and inner casing, with perforated plates sacronnding 
the latter, held by rods and spaced by short inter- 
mediate tnbes, there being a weighted lever to deter- 
mine the pressure at which a valve will lift to blow off 
steam, with other novel features. 



AOBICTTLTITBAL IKVENTIOK. 

A potato planter has been patented 

by Mr. James W. Bfttes, of East Atchison, Mo. It is 
supported upon a wheel carriage and has an adjustable 
furrow opener, adjustable covering blades, distributing 
arms arranged to reciprocate within a hopper, and 
vibrating fingers to pick the potatoes from the hopper 
and deposit them within a vertical tube in rear of the 
hopper. 

•-•-« 

MISCELLAHEOirS INVENTIONS. 

A fare register has been patented by 

Mr. Henry S. Coffey, of Stockton, Cal. This invention 
covers a novel construction, combination, and arrange- 
ment of parts for a register designed to be simple, con> 
venient, and durable, and which may be readily carried 
about the person of the operator. 

A glove fastener has been patented by 
Mr. George H. Coureen, of Baltimore, Md. It has a 
cylindrical keeper with one lower edge struck up to 
form a lip, and a radial locking bar, with a series of 
teeth on the under surface, adapted to project through 
the keeper and eng^e the lip. 

A glove fastener forming the subject 

of another patent issued to the same inventor has a 
locking plate provided with an arched body, and an in 
wardly curved latch integral with one end having an 
outwardly projecting horizontal tongue, there being a 
keeper wit6 a slot in its upper surface adapted to receive 
the latch and tongue. 

A bench stop has been patented by 

Mr. Isaac H. Teirell, of New York City. It consists of 
a strip of steel with one end sharpened and turned 
down, in the form of two prongs, while the other end 
has teeth, and steel projections thereto, making a stop 
which can be readily driven into any part of a carpen- 
ter^s bench to hold work in position. 

A lathe for turning wooden handles 

has been patented by Mr. Nathan R. Flint, of East 
Hiram, Me. This invention covers a novel construction 
and combination of parts in a lathe adapted for turning 
a number of wooden handles at a time to the shape of a 
former, and enables the handles to be made larger or 
smaller than the former. 

A chalk line holder has been patented 

by Mr. Benjamin Howard, of Sheep Ranch, Cal. It con- 
sists of an oval flexible chalk receptacle, with eyelets 
■at the ends, one serving as a stopper, so made that the 
line or cord may be wound on the holder and the line 
thoroughly covered vnth chalk asit Is drawn through 
the holder. 

A vehicle wheel has been patented by 
Mr. Henry L. Smith, of Jericho Center, Yt. This in- 
vention provides a construction designed to increase 
the durability of the wheel and axle, and enable a 
ready and easy attachment of the one upon the other, 
securing an even wearing of the wheel upon the axle, 
and enabling repairs to be readily made. 

A draught timber for cars has been 
patented by Mr. John B. Owens, of Jackson, Tenn. 
The invention is especially adapted to facilitate the 
construction of freight cars, providing means whereby 
the draught timbers may be expeditioutsly and effect- 
ively bolted to the sills, while the means employed are 
very simple. 

A locket has been patented by Mr. 

Joseph Cohn, of New York City. It has an exterior 
casing with a front and rear plate, between which is 
I^votally held a picture casingadapted to be locked in 
place by a spring catch, with a spring held at the pivot 
of the casing which serves to force the latter outward 
when released by the spring catch. 

A combined bridle and halter has 
been patented by Mr. John 0. Walton, of Belle 
Vernon, Ohio. This invention relates to halters made 
of a single piece to flt, respectively, over the head and 
nose of the horse, secured at the folds by metal corner 
pieces, upon which it may be readily adjusted, and 
otherwise secured by metal fastenings without the use 
of seams or rivets. 

A rasp has been patented by Mr. 

Philip S. Stokes, of Tennent, N. J. It is an improved 
article of manufacture, in which the teeth are perfectly 
and uniformly raised from the surface of the plate by a 
pnnch, from recesses of less depth than in rasps cut in 
the usual manner, while each tooth is re-enforced by 
extra metal, the teeth being brought to a very sharp 
point or edge without cutting or turning. 

A neck tie fastener has been patented 

by Mr. Adolph Hellenberg, of New York City. It con- 
sists of an open spring clasp finished to form the knot 
of the tie, and made to be opened at the back to receive 
and retain the neckband after its free end has been 
passed around the neck, and is to be used in connec- 
tion with a special construction of the necktie, to avoid 
the necessity of tying. 

A device for side dressing saws has 

t)tten patented by Mr. Oeo^e Glass, of Cadillac, Mich. 
This invention provides means whereby the flies serve 
as guides for the saw being treated, and are so formed 
that they will not abrade the teeth below the swaged 
portion, but will equally dress off the opposite sides of 
this portion, the teeth being held from being pressed to 
one side or the other,: that they may be dressed off 
evenly as desired. 

A knife sharpening attachment for 
skiving machines has been patented by Messrs. Pbilo 
B. Clark and George J. Elingler, of Brooklyn, N. 
Y. It Ifl for constant attachment to a special construc- 



tion of leather skiving machine, whereby the sharpen- 
ing disk may be revolved by power from the machine, 
the disk being adapted for accurate and convenient 
adjustment to the knife, and to be used thereon with 
great facility. 

An adding machine has been pa- 
tented by Mr. Charles C. Moore, of New York City. 
Combined with a numbering disk and rack for turning 
it are sliding plates operated by the numbering disk, 
with a second and other numbering disks also operated 
by sliding plates, and other novel features, the machine 
allowing a period of deferred action between an ap- 
parent and the actual " carrying," whereby friction 
and loss of power are obviated. 

A combined plug and ferrule for 

wash tray connections has been patented by Mr. Cor-, 
nelius J. Phillips, of New YoA City. The construction 
is such that the ferrule is made to serve the double pur- 
pose of ferrule and holder for the pipe in the tray, and 
it furnishes the resisting flange for the drawing action 
npon the pipe by the jam nut. to avoid the use of 
conpling, and so that any length connection may be 
used. 

A discharge mechanism for vacuum 

pans forms the subject of two patents issued to Mr. 
Richard G. Peters, of Manistee, Mich. The inventions 
are especially designed for application in the manu- 
facture of salt, where the brine Is held in suspension 
in a vacuum pan, and a leg extends therefrom in which 
the salt precipitates, there being a cylinder and piston 
connected therewith, and a valve for controlling the 
discharge of the precipitate, one construction having a 
leg with valve casing, and a pocket valve rotatably sup- 
ported therein, with mechanism whereby the valve may 
be reciprocated longitudinally in its casing. 
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SCIENTIFIC AMERICAN 

BUILDING EDITION. 

JCTNB NC7niBBR.-(No. 82.) 

TABLE OF CONTENTS. 

1. Elegant plate in colors of a beautiful dwelling at 

Tuxedo Park, N. J., with floor plans, sheet of 
details, etc., James Brown Lord, architect. 

2. Plate in colors of two dwellings costing two thou- 

sand two hundred dollars and two thousand four 
hundred dollars each, with floor plans, sheet of 
details, etc. 

3. A cottage of fleld stone and wood, perspective and 

floor plans. 

4. Perspective and floor plans for a seaside cottage, 

cost about flve thousand dollars. 

5. Sketch of a residence at Minneapolis, Minn. 

6. Perspective view of a small suburban or seaside 

cottage costing one thousand eight hundred 
dollars. 

7. Sketch of the residence of Et-<j1ov. Hamilton at 

Kenwood, 111. 

8. Plans and perspective view for a cottage costing, 

complete, one thousand and flf ty dollars. 

9. A cottage on Prospect Ave. and 166th Street, New 

York. Perspective and floor plans. Cost, seven 
thousand dollars. 

10. Floor plans and perspective view for a residence of 

moderate cost. 

11. Grand Stairway of the St. Lazare Station, Paris. 

Half page engraving. 

12. Tomb in the cemetery of Beville, H. P. Nenot^ 

architect. Half page engraving. 

13. Full page of illustrations of North St. Paul, Minne- 

sota. 

14. Page engraving of the new City Hall, Holyoke, 

Mass. 

15. Design for a porter's lodge at North Andover, 

Mass. Hartwell & Richardson, architects. 

16. Villa. Penmaenmayr Baildiiq[ Estate, North 

Wates. Wnu Dawes, architect. 

17. Sketch of an English cottage. E. C. Poole, archi- 

tect. 

18. Engraving of the new Consolidated Stock and Pe- 

troleum Exchange, Broadway and Exchange Place, 
New York. 

19. The Tower of Babel, according to Father Eircher. 

Two engravings. 

20. Miscellaneous contents: Moses as a sanitarian.— To 

tell the age of a horse. — The ventilation of thea- 
ters.— Ivory gloss on wood.— Bricklaying in frosty 
weather.— Originality in architecture.— Painting 
and varnishing floors.- The Architect and Builder. 
—Proceedings of the National Association of 
Builders —Senator Stanford's $100,000 tomb.- 
Italian marble.— Masonry and cement.— Temple of 
Jupiter Olympius.— House painting.-— Sale of ready 
made plans.- The Tower of Babel, two engrav- 
ings.- The Sturtevant system of heating and ven- 
tilating buildings, illustrated.— A new boiler for 
steam or hot water heating, illustrated.- The Para* 
gon self-feed rip saw, illustrated.- Gypsum paint. 
—The Humphrey Pony hand-elevator, illustrated. 
Electrical supplies.- Permanency of color in paint. 
Mineral Wool.— A bttrglcur proof sash lock and 
ventilator, illustrated. 
The Scientiflc American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty larjie quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Maoazike of Abchiteg- 
TUBB, richly adorned wi^ elegant plates in colors and 
with flue engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Lajmbst Circulation 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN A CO., PCBUSRSBS, 

301 Bn]«4w» y, New Torki 



Wanted— First class second hand horizontal or verti- 
cal eni^ioe. 100 horse power. Apply, with full particu- 
lars, to R. H., P. O. box 7T3, New York. 

Want to Buy— One boilermaker*s bevel shear, one 
round wrought iron shaft, about ten inches diameter, 
nineteen feet long. These either new or second hand. 
Morrison Bros., Dubuque, Iowa. 

i^irnest W. Naylor, consulting and mechanic^ engi- 
neer. Plans and estimates for steel works and forge 
plant. Hydraulic presses, cranes, etc. 20 years* experi- 
ence with the best UdrHbU firms. Offices J. & K., 149 
Broadway, New York. 

Stone Breaker Wanted — Second hand, good order, for 
railway ballast. Address, sdving particulars, B. W. 
Ratbbun A Co., Oswego, N. Y. 

John M. Horr, fret sawyer. North Dana, Mass. 

Wanted— Competent machinists on lathes and plan- 
ers. The Pond Machine Tool Co., Grant Ave., Plalnfleld, 
N.J. 

The best Oqffee roasters, coolers, stoners, separators, 
polishers, scourws, Rlosstsg apparatus, milling and 
peaberry machines: also rieeand macaroni machinery, 
are built by The Hungerford Co.. 69 Cortlandt Street, 
New York. 

Safety water columns. Cheaper than explosions or 
burned boilers. For illustrated price list. Reliance Gauge 
Co., Cleveland, O. 

Steam Pipe Covering, Sectional and Plastic. Write 
for Pamphlet. Jno. A. McConnell & Co., 69 Water St., 
Pittsburgh, Pa. 

The Diamond ProspectinR Co., 74 and76 W. Lake St., 
Chlcajio. lU.f Keaeral agents for the SnlU van diamond 
prospecting drills. 

For the specific purpose for which they are designed, 
the batteries manufactured by the 

Parts Electric Battery Co., 
1723 Chestnut Street, Philadelphia, Pa., 
are the best In the world. Catalogue now ready. 

For the latest improved diamond prospecting drills, 
address the M. G. Bullock MfK. Co., 138 Jackson St., 
Chicago. 111. 

Nickel Pladng. -Manufacturers of pure nickel an- 
odes, pure nickel salts, polishing compositions, eta $100 
**Lmie Wonder." A perfect Blectro Plating Machine. 
Agents of the new Dip Lacquer Kristaline. Complete 
outfit for plating, etc. Hanson, Van Winkle & Co.. New- 
ark, N. J., and 92 and 94 Liberty St.. New York. 

Perforated metals of all kinds for all purposes., The 
Robert Aitehison Perforated Metal Co., Cbicage, 111. 

The Bailroad Oautte, handsomely illustrated, pub 
Usbed weekly, at 73 Broadway. New York. Specimen 
copies free. Send for catalogue of railroad books. 

The Enowles Steam Pump Works, 113 Federal 
BU, Ronton, and 93 L^^erty St., New York, have just Is- 
sned^ new catalogqe. in which ace many iii^ and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Betting and Wheels. Link BeltM. Co., Chicago. 

Iron Planer, Lathe, Drill, and other machine tools of 
modem design. New Haven Mfg. Co., New Uaven, Conn. 

presses A Dies. Ferracute Mach. Co., Bridgeton, N. J 

Supplement Catalogue.— Persons In pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of theSoi- 
■NTiric AuiRiCAN SUPPLVMBNT sent to them free. 
The Supplement contains lengthy articles embraclnji 
the whole range of enfclneering, mechanics, and physical 
floience. Address Mnnn & Co.. Publishers, New York. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their paoiphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Lockwood's Dictionary of Terms used in the practice 
of Mechanical Engineering, embracing those current in 
the drawiuR office, pattern shop, foundry, fittinir, tnrn- 
Inir, smith's and boiler shop, etc., comprising over 6,000 
definitions. Edited by a foreman patternmaker. 1888. 
Prlc6>i$3.00. For sale by Mann & Co., 861 Broadway, New 
York- 
Pedestal tenoner. All kinds woodworking machinery. 
C. B. Bosers A Co., Norwich, Conn. 

Gnn and Machine Makers^ Screwdrivers, drop forged 
In best Tool Steel. Billings & Spencer Co., Hartford, Gt. 

For best forges, blowers, exhausters, band and power 
drills address BufhJo rorse Co., Buffalo. N. Y. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Gtaalmers-Spence Co., 
439 and 425 Bast 8th Street. New York. 

The Improved Hydraulic Jacks, Punches, and Tube 
Bxpandws. R. Dudgeon. 34 Columbia St., New York. 

Safety Elevators, steam and belt power ; quick and 
smooth. The D. Frlsble Co.. 113 Liberty St., New York. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood A Co., Rochester, N.Y. See lUus. adv., p. 28. 

Double boring machines. Double spindle shaping 
machines. Rollstone Machine Co., Fitchburg, Mass. 

^^"Send f ornew and complete catalogu ? of Scientiflc 
and other Books for sale by Mnnn & Co., 361 Broadway. 
New York. Free on application. 



HEW BOOKS AND PUBLICATIOKS. 

Mine Survbyins. By Bennett H. 
Brough. London : Charles GrifiQn 
& Co. Pp. 302. Price $3.50. 

This is a book intended primarily for students, and 
embodies the substance of the course of instruction in 
mine surveying given at the British Royal Sch*ol of 
Mines, with which the author is connected. His ad- 
mission, therefore, that ** no mine surveys made in this 
country [England] approach in accuracy those of the 
collieries in Pennsylvania, United States," will proba- 
bly be somewhat of a surprise to English mining engi- 
neers, whose attention he directs to " recent improve- 
ments ip foreign practice." The appendix gives the ex- 
amination questions and ejcerdses of the City and Oullds 
of Londim Instltnta. 



Yanebb G^irls in Zulu Land. By 
Jjouise Veroelius-SheldoD. New York: 
Worthington & Co. 

This is a sketchy and spirited account of a visit of a 
party to South Africa, in search of health. The book 
is beautifully illustrated, and gives daily occurrences 
and impressions in a style so vivid that the imaginative 
reader may almost conceive himself or herself one of 
the party. 

Old and Nbw Astronomy. Parts L and 
IL By Riohard. A. Proctor. London 
and New York. 

Two parts of this attractive work have now been re- 
ceived, representing a total of 138 pages. In its typo- 
graphy and illustration, nothing is left to be desired, 
and Mr. Proctor^s vivid and picturesque treatoient of 
the subject is tinged with the attractiveness due to the 
individuality of a pronounced nature. The different 
methods of projecting the earth's surface occupy much 
of the second part, and as elucidated, the subject is ex- 
cellent reading. We also commend the autbor^s preface, 
in which, he gives his views as to why the book should 
be written, and other details, all expressed in the 
picturesque way familiar to the readers of Knotoledgs. 

An Elementary Course in Descrip- 
tive GtEOMBTRY. By Samuel Woolf, 
A.M. New York: John Wiley & Sons. 
1888. Pp. X, 153. Price |3. 

This work aims at the less severe treatment of its 
subject. Perspective is freely made use of to indicate 
the relations of planes of projection to each other, and 
of objects thereto. Its author, professor in the College 
of the City of New York, where much attention has 
longbeengiven to the ^* poetry of mathematics," as it 
should be called, embodies naturally the result of much 
earnest work in the lecture and recitation room. It 
will be of value to all students beginning the subject. 
Development of surfaces is treated rather shottiy, yei 
its principles are so simple, and so strictly based on 
the general subject, that perhaps a little is as good as a 
great quantity. 

The P*undamental Principles op 
Chemistry. By Robert Galloway, 
M. R.I. A. , F.C.S. London: Longmans, 
Green & Co. 1888. Pp. xii, 364. 

The claim made on its title page, that this work treats 
chemistry by a new method, is not without foundation. 
Abandoning the subjective treatment by description of 
the properties of elements and their characteristic com- 
pounds, the author attacks the subject as a whole. 
Matter, molecular attraction, gravitation, ebullition, 
density, sublimation, classes of compound substances, 
are sample headings, and the scheme is carried out 
through the whole book. At intervals the practice of 
chemistry is given in considerable detail. It is not too 
much to say that the work is a really important advuice 
on the time honored treatment, and many who have 
studied by the old method would flnd themselvev^weil 
refreshed and the scope of their intellectual vislpn en- 
larged by the reading of thei book. Exercises in r^cn- 
iations and experiments to be performed by the i|tg4fiiit 
are scattered through the book, and solutions of ^ch 
as required are given in the end. 

Tables of the Properties op Satur- 
ated Steam and Other Vapors. 
By Charles H. Peabody, B.S. New 
York: John Wiley & Sons. 1888. Pp. 
25, 35. Price $1. 
This book. In its first section of 25 pages, gives the 
mathematical treatment of the subject of saturated 
steam and other vapors. With great clearness the 
author lays down the principles, and applies formulae 
to steam, sulphurous oxide, and ammonia. Then with 
a new pagination a thirty-five page table of data of 
saturated steam is given. The book is a most valuable 
contribution tosteam engineering, and seems to supply 
a want in technical literature. 

Notes on the Compressive Resistance 

OP Freestone, Brick Piers, Hy 

draulic Cements, Mortars and 

Concretes. By Q. A. Gillmore, 

Ph.D. New York: John Wiley & 

Sons. 1888. Pp. vi, 198. With a 

num ber of folding charts. Price $3.50. 

The eminence of the .distinguished and lamented 

author of this work, joined to the fact that the tests 

were made on the great Watcrtown testing machine, 

thus giving him the best facilities, in the world for his 

work, render all criticism of this book needless. The 

titular subject is treated not only in detail, but with 

great interest, and the reader*s attention is never allowed 

to flag from inadequate expression or tedious prolixity. 

It is a work that no civil engineer can afford to be 

without, and it is a good memorial of the author, and 

a fltting remembrance for all to possess who have 

followed his career in the engineering world. 

Seaside and Wayside. No. 2. By 
Julia McNair White. Illustrated by 
C. S. King. Boston: D. C. Heath & 
Co. 1888. Pp. viii, 175. 
This is a good sample of the modern method of teach- 
ing. It is a school reader devoted to the natural history 
of insects, radiates, and crustaceans, so that a bright 
child, in reading it, will acquire with instruction in 
reading no inconsiderable information about ants, 
flies, crabs, star fish, and other familiar, but too little 
understood, creatures of the lower orders of life. The 
book is excellently printed and very prettily illustrated. 

Lessons in Geometry por the Use op 

Beghnners. By G. A. Hill, A.M. 

Boston : Ginn & Co. 1888. Pp. viii, 

182. 

This little work aims at an objective and pictorial 

treatment of the subject, and with considerable success. 

It covers linear, superficial, and solid geometry. 

Reference throughout is made to everyday objects, so 

as to remove as far as possible from it the abstract- 

ness of the Bnclidian science. We cordially recommend 

the book as a sample of an attractive treatment of 

what is usually considered a dry subject. The author 

' gives deflniticHis. Some of these we would omit, as 
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geometrical deflnitione, even those which hare been 
accepted by generations of K^ometriciani}, are often 
weak, if not absolutely incorrect. 

Treatise on Patent Estate. By Thos. 
B. Hall. Cleveland : Ingham, Clarke 
& Co. 1888. Pp. 240. Price |3. 

Although many manuals of patent law have lately 
been issued, yet in the little work before us a some- 
what different treatment is accorded the subject than 
that which is usually given it in manuals. The anthor^s 
plan is characterized by a desire to place the subject on 
a logical basis. The objects of the patent system and 
the incorporeal nature of patent rights are first con- 
sidered as a basis for the work. The property rights of 
patents, profits, partition, and part ownership are all 
considered in considerable detail. The action for in- 
fringement by one part owner against another is the 
subject of a separate chapter, and the interesting sub- 
ject is excellently presented. The propositions through- 
out the work are based on court decisions, and some- 
times much of the text is made up of quotations 
therefrom. This gives the book its standard character, 
and removes from it the emasculating atmosphere that 
is apt to be created by the study of mere manuals, 
from which verbal citutions of decisions are excluded. 
The book has a good table of contents and a full index. 

Turning Lathes. Edited bv James 

Lukin, B.A. London: E. & F. N. 

Spon. 1888. Pp. vi, 160. Price $1. 

This book is an illustrated treatise on lathe work, 

designed for use in technical schools. The minuteness 

and practical nature of the directions given, however, 

make it of value to amateur turners. To those wishing 

to learn the art from the beginning, it would be hard to 

recommend a more useful book. Wood and metal 

turning are both considered, and the description of 

hand turning is especially full. 

The Cosmopolitan Magazine of New 
York City in itsMay issue introduced a decided novelty 
in the way of illustration, consisting of four pages of 
beautifully colored pictures in embellishment of Mon- 
cure D. Conway's rather recondite article on '*The 
Pedigree of the Devil." The general contents of the 
magazine, besides, are above the average of those of 
most of the similar monthly publications, and well cal- 
culated to make the Comwpolitan a popular favorite. 
The subscription price is $2 a year. 

Ferns and Wild Flowers of the Rocky 

Mountain Region, pressed and well mounted for pre- 
servation, are now being furnished by Mr. P. J. Atkin- 
son, of Colorado Springs, Col. They are bound in 
books varying in size from 3^ by 4^ inches to the 
standard botanical size of llj^ by 16^ inches, the prices 
for which range from 50 cents to $10 each set. Some 
specimens we have seen were very beautiful, and the 
skill and good taste exhibited in their arrangement and 
presentation left nothing to be desired. Persons mak- 
ing collections of pressed flowers, leaves, ferns, etc., 
will derive good information from consultiug Mr. At- 
kinson's collection of Rocky Mountain specimens. 

^^Any of the above books may be purchased through 
this office. Send for new catalogue just published. 
Address Munn & Co., 361 Broadway, New York. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be rei>eated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all. either by letter 
or in this department, each must take his turn. 

Special Wrtlten Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientlilc American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

ininerain sent for examination should be distinctly 
marked or labeled. 



(1) F. J. R. writes : I am making an 

induction coil 3x1}^ inches, and would like to know 
what sizes of wire I should use. also whether a bundle 
of iron wires is very much better than a solid iron core? 
A. For primary use two layers No. 20 wire, and fill up 
with No. 34 wire for secondary. The " bundle " core is 
far the best. 

(2) O. K. writes : I have constructed a 

simple electric motor, as described in Scientific 
American, March 17, 1886, and connected it with an 
Edison light circuit, and it melts the brushes. A. You 
should reduce the current by introducing resistance, 
or what is better, place it in a shunt. By a little experi- 
ment you will soon arrive at the proper resistance. 

(3) J. C. H. — Surface tension or the 

attraction of cohesion is the principal reason why mer- 
cury does not distribute itself all along the tubes when 
thermometers are laid horizontally. In many therm o 
meters that have large tubes the mercury will separate by 
turning them bottom end up, and in a few the tube will 
fill solid by o\'erturnin£r. Mercury expands In bulk 
as 1 to 1*0154 when the temperature varies from 33° to 
212* Fah. Alcohol 1 to 1*11. The expansion of the 
solid metals is usually expressed as linear; a rod of iron 
100 feet long will expand 00%!6 in. for each degree 
Fah. of rise In temperature, and for a rod 100 feet long 
of the following metals, the expansion for each degree 
Fah. will be: 

Gold 0-0101 in. Silver 0'0127 in. 

Copper 00115 In. Brass. . 00125 In. 

Lead 0*019 in. Zinc 0807 in. 

Tin 00145 in. Platinum.. 00571 in. 

(4) W. McB. writes : 1. In reference to 

the constraction of the simple electric motor, could not 
insulated wire be substituted for the shellac-covered wire 



used in armature? A. Cotton-covered magnet wire is 
recommended In the article referred to. The shellac 
insures a more perfect insalatioH, and at the same time 
serves to cement the different layers of wire together. 

2. What portions of the field magnet correspond to the 
north and south poles? A. The poles are above and 
below the center of the armature. 3. Is it possible to 
make a dynamo to run the motor? If so, would its con- 
struction differ in any way from the construction of the 
motor? If so, what would be the changes? A. A mo- 
tor can be operated by a current from the dynamo. 
The dynamo could be made upon the same plan as the 
motor by using a cast iron field magnet and winding 
the armature with finer wire, say No. 20. 4. Could the 
efficiency of the motor be increased by using finer wire? 
A. It depends upon the quality of the current used for 
running the motor. For a current of high voltage you 
should use finer wire. 5, Would not thedynamobea 
much cheaper source of the electricity than the bat- 
teries, provided you have the power to run it (the dy- 
namo)? A. The dynamo is a cheaper source of elec- 
tricity than batteries. 9. Is it necessary to charge the 
field magnet of a dynamo when first constructed, or is 
there enough residual electricity in the iron to start 
the current? A. Ordinarily, there is enough mag- 
netism resident in the cores of the field magnet to 
start the current, but it sometimes happens that it is 
necessary to supply the magnetism from anoutsidecur- 
rent. 7. I wish to have my pupils construct an elec- 
tric motor of say V^ horse power, also a dynamo to 
run It. We have the appliances of an ordinary machine 
shop to aid us. Have you ever published, or intend to 
publish soon, the details of construction of such a mo- 
tor and dynamo? If not, where can I find such a de- 
scription? A. In Supplement, No. 600, you will find a 
description of a small dynamo which would also serve 
as a motor. 8. Have you ever published anything re- 
garding the construction of an electric lamp (arc) ? A. 
You will find in the back numbers of the Supple- 
ment, descriptions of many forms of arc lamps. See 
our Supplement catalogue and Supplement, No. €52. 
We can also supply.Arc and Globe Lamps, by Maier, $3. 

(5) C. A. L. asks how to make and put 

up a mechanical telephone good for a distance of a 
quarter of a mile. A. For an acoustic telephone use 
small twisted wire cable picture cord. Stretch it be- 
tween two disks of thin tin or steel in thickness about 
No. 34 wire gauge. Disks to be 3 inches diameter, fast- 
ened with screws between two pieces of hard wood, so 
made as to pinch the disks all around. The wire to be 
fastened to the center of the disks by a loop through a 
soldered eye. The wire may rest in slings of rubber or 
leather attached to poles about 150 feet apart. The 
wire should not turn sharp comers. The disks should 
be set square with the wire at convenient positions to 
maintain a strong tension upon the wire, as well as con- 
venient for conversation. 

(6) J. C. writes : I am making an in- 
duction coil on the general principles of one described 
in Supplement, No. 569. Primary coil is finished, and 
works very well, but I would like to have a little in- 
formation. Primary coil has on it four coils of No. 34 
wire, taper tube for secondary coil measures IJ^ inches 
outside. Must I use No. 36 wire, or will No. 32, or even 
heavier, wire answer the purpose? How many layers 
will be required, keeping in view the fact that I do not 
want to get it more than 3 inches in diameter, if possi- 
ble, and what will be approximate weight of wire? 
A. There is an advantage in using fine wire in the se- 
condary coil, as the entire body wire will be nearer 
the metallic core. We think yon have made a mistake 
in making your core and primary coil of such large 
diameter. Yon should have from 15 to 2(T layers of the 
secondary wire. 

(7) Ph. L. S. asks : How is soluble 
Prussian blue prepared? A. Adda solution of ferrous 
sulphate to a solution of potassium ferrocyanide, and 
expose the precipitate to the air till it becomes blue, 
and wash it till all the soluble salts are washed away. 
By continuing the washing, the blue itself dissolves, 
forming a deep blue solution that maybe evaporated 
without decomposition. 2. How is ink prepared that 
writes blue and then turns black? A. See the formulas 
given in Scientific American Supplement, No. 157. 

3. How long will quicklime take to dissolve bones, and 
is the dry or slaked lime the most active? A. Place 
the bones in a large kettle filled with ashes, and about 
one peck of lime to a barrel of bones. Cover with water 
and boil. In twenty-four hours all the bones, with the 
exception perhaps of the hard shin bones, will become 
so much B<^eiied as to be easily pulverized by hand. 

(8) W. M. M. asks the best kind of paint 

to use on a tin roof, something that will stop leaks as 
well as preserve the tin. A, Use Prince's metallic 
paint, or any ground oxide of iron, mixed with linseed 
oil. 

(9) C. R. M. asks a good cement for 

leather belting. A. Take of common glue and isinglass 
equal parts, soaked for ten hours in just enough water 
to cover them. Bring gradually to a boiling heat and 
add pure tannin until the whole becomes ropy or ap- 
pears like the white of eggs. Buff off the surfaces to be 
joined, apply this cement warm, and clamp firmly. 

(10) T. S. A. desires (1) a good recipe for 
lemon sugar, one that will not taste too much of the 
sugar, and be insipid. A. Citric acid 1 ounce, white 
sugar 2 pounds, essence of lemon }i ounce; powder and 
keep dry for use. One dessertspoonful will make a 
glass of lemonade. 2. A recipe for old fashioned gin- 
ger pop beer. A. See the recipes given in Scien- 
tific Ambkican Supplement, No. 270, under the title 
of " Effervescing Beverages." 

(11) G. A. B. writes : In the West a 

great deal of grain is bound with twine made from 
manila. Has there ever been any effort made to manu- 
facture binder twine from flax, and what success has it 
had? Is flax twine any more apt to be "cut" by in- 
sects than manila twine ? How should twine be treated 
to prevent insects from gnawing off the bands? A. 
Binder twine was made from flax in the early days of 
the reaper. The manila twine is the cheapest. Flax is 
not affected^by insects, to our knowledge. Saturating 
the twine with salt brine will keep Insects from cut- 
ting it. 



(12) C. E. L. asks : What will drive out 

large black ants from a pantry? A. Red pepper, sulphur, 
kerosene, carbolic acid, and similar substances are effi- 
cacious in driving ants away. 

(13) O. R. R. writes : 1. There is a no 

tion prevalent in this vicinity that, in order to have 
good well water, the well must be open so as to ex- 
pose the water to the air, and also that some way of 
raising the water which agitates it is to be preferred. 
How much truth is there in the above? A. Agitation 
and exposure to the air is valuable as a means of de- 
stroying organic matter in water. 2. What is the rea- 
son that dynamite will explode by percussion, but not 
by fire? Would a very hot iron cause it to explode? 
A. It is often impossible to assign a reason for chemi- 
cal fact^. A sudden heat applied to the whole mass 
might cause an explosion, while the local application 
would fail. 

(14) F. Q. asks how to drill by hand a 
one-half or three-fourths inch hole through a plate of 
glass one-fourth of an inch thick, for a Wimshurst elec- 
trical influence machine. The glass disks are eighteen 
inches in diameter, and each is to carry sixteen sectors. 
A. Clamp over the glass disk a board having in it a 
thirteen-sixteenths iuch round hole, the hole to be ar- 
ranged exactly over the center of the disk. On a brass 
or copper tube six or eight inches long, and 5i inch in 
diameter, secure a spool about 2 inches in diameter, 
and in the top of the tube insert a hard wood handle 
having a shoulder which will bear upon the top of the 
tube. Provide a long bow with strong catgut cord, and 
operate the tube like a bow drill. Keep the hole in the 
board supplied with coarse emery and water. 

(15) Gr. E. T. asks : Can you give gen- 
eral proportions for increasing the capacity of the dy- 
namo machine described in Supplement to 24 or 32 
16 candle power lamps? Boes it make any material 
difference whether the rings of the armature are cast or 
wrought? How should the machine be mounted? A. 
If you increase the dimiensions one-half (linear), the 
dynamo will run from 24 to 30 lights. The rings of 
the armatures should be of wrought iron. The machine 
should be mounted upon a frame so as to be adjusta- 
ble, for the purpose of tightening the belt. The belt 
should be seamless. 

(16) G. W. G. asks : What will destroy 

roaches or drive them away? A. Use fresh borax and 
Persian insect powder continuously until the pests are 
exterminated. Or use a phosphoric paste, of which 
there are several kinds to be had at drug stores. It 
should be mixed with a little molasses, and|put on bits 
of cardboard or paper, distributed around infested 
places. The practice should be kept up some time 
after the pests have apparently disappeared, on account 
of young ones coming out, say for three or four weeks. 

(17) W. C. T. asks if common putty, 
such as used to put in window glasses, could be used 
to make the porous cup of a galvanic battery. If not, 
what is a good way to make one? A. Putty is useless. 
Make it of clay or use a flower pot with the hole in its 
bottom corked up. 

(18) N. P. K. asks how to polish black 

marble. A. The process embraces five stages, begin- 
ning with the use of coarse materials and finishing with 
dry rags. A full description of it is given in Spons' 
" Workshop Receipts," first series, in an article entitled 
" Marble Working." We can supply the book for $3. 

(19) C. S. asks: What will stick cellu- 
loid to paper, wood, glass, etc.? A. Try the following: 
Gum shellac 1 ounce, camphor 1 ounce, alcohol 4 
ounces. Dissolve and filter. 

(2tf) C. S. W. asks a recipe for making 
compressed yeast, also called German yeast. A. It 
is obtained by straining the common yeast in breweries 
and distilleries, until a moist mass is obtained, which is 
then placed in hair bags, and the rest of the 'water 
pressed out until the mass is nearly dry. 

(21) J. H. N. asks how toH»ake a var- 
nish of bleached shellac to be used in the place of the 
common shellac dissolved in alcohol. AwBreak the 
gum in small pieces, and macerate in a stoppered bottle 
with ether; after swelling up sufficiently the di^cess of 
ether is poured off, and it will readily dissolve itK^lco 
hoi. 

(22) R. C. asks (1) the proper name t"! 
apply to a^person who makes insects a study. A. En- 
tomologist. 2. A recipe for an effective insect powder. 
A. See "Two Valuable Insecticides," contained in Sci- 
entific Amebicak Supplement, No. 218. Powdered 
sulphur is likewise efficacious in many instances. 

(23) A. H. T. asks: 1. What chemical 
action takes place when milk sours, and why? A. The 
milk sugar which it contains decomposes into lactic 
acid. This process is known as lactic fermentation. 
See the article on fermentation in any cyclopedia. 2. 
How to prevent milk from souring. A. Milk is best 
preserved by the addition of a few grains of bicarbon- 
ate of soda or potash, and placing in a tightly corked 
bottle. 

(24) N. A. E. asks how to make rose 
perfume or rose water. A. Dissolve attar of roses, 6 
drachms avoirdupois, in strongest alcohol hot, 1 imperial 
pint; throw the solution into a 12 gallon carboy, and add 
10 gallons pure distilled water at 180°-185^ Fah. At 
once cork the carboy, at first loosely, and agitate the 
whole briskly, although at first cautiously,till quite cold. 
See also "Rose Oil or Otto of Roses" in Scientific 
American Supplement, No. 275. We can also supply 
you with the Manufacture of Perfumes, by Snively. 
Price $3. 

(25) L. L. U. asks : How much coal 

will it take to melt 3,000 pounds of light scrap iron in a 
cupola 20 inches diameter? A. From 700 to 1,000 
pounds anthracite. 

(26) A. F. M. desires a receipt for taking 

the rust off drawing instruments without injuring 
them. A. Mix 10 parts of tin putty, 8 of prepared buck's 
horn, and 25 of spirits of wine, to a paste. Cleanse the 
articles with this, and finally rub with eoft blotting 
paper. 
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laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
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tensive facilities for conducting the business. Address 
MUNN & CO.. office Scientific American, 361 Bread- 
way, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States ivere Oranted 

June 12, 1888, 

AND EACH BEARING THAT DATE. 

[See DO teat end of list about copies of these patents.] 



Adding and writing machine, A. C, Ludlum 884,373 

Adjustable Joint, G. C. Sweett SM.'iWl 

Air compressor, W. T. Korster 384,356 

Air compressor, automatic, G. J. Keenan 384,52J 

Alarm. See Time alarm. 

Animal trap, P. T. Beach 384,415 

Animals, device for suspending and spreading 

slaughtered, B. Bliker 384,433 

Annunciator, electrical, H. S. Downerd 384,430 

Arm or hand rest, W. M. Kinnard 384,261 

Astronomical apparatus, B. L. Kuf^e 384,285 

Axle boxes, dust guard for car, P. M. Khng 384,530 

Axles for vehicles, manufacture of , J. G. Harri- 
son 384,521 

Back band loop, B. R. Cahoone 384,423 

Bag. See Hand bag. 

Bag holder, W. F. Lewis ... :i84.454 

Baling press, B. C. Sooy 384,294 

Batteries, automatic switch for secondary, J. S. 

Sellon 384,281) 

Batteries, regulating commutator for secondary, 

B.JulIen 384,447 

Bearing forshafts,anti-friction, W. J. Brewer... 381,r,0(', 

Bed bottom, spring, W. H. Pennock 3S4,SJ0 

Bed inflating and heating apparatus combined, in- 
valid, R. K. Pelton 381,274 

Belt fastener, H. Klmblad 364,4.'!4 

Belt fastener, W. N. Packer 384,465 

Belting, machine for manufacturing rubber, J. 

Murphy (r) 10.938 

Bench stop, I. H. Terrell 384,405 

Bicycle. A. F. Price 384,543 

Blacking box holder, W. Taylor 384,338 

Block. See Building block. 
Board. See Gang board. 
Boiler. See Steam boiler. 

Boiler for hot water heaters, Neil & Morrison ;184,461 

Bolt, C. Diebold 384,238 

Bolting reel, D. L. Hamaker 384.520 

Book and making the same, record, J. W.See 384,288 

Book, turf racing record, P. Mitchel 1 ,J84,266 

Boot or shoe, G. S. Frantz 384,437 

Bottle necks, machine for finishing, H. Semple... . 384,290 
Buttle opener and liquid dropper, combined, E. S. 

Randall 384,471 

Box. See Letter box. Stuffing box. 

Bracket. See Gas bracket. 

Brake. See Car brake. Sled brake. 

Brickkiln frame, E. M. Pike et oJ 384,469 

Bridle and halter, combined, J. O. Walton 384,407 

Brush, shoe and other, R. Nlcol, Jr 384,462 

Buckle frames, manufacture of, G. R. Kelsey 384.449 

Building block, H. S. Palmer 384,541 

Bungbushing. R. Pentlarge 384,387 

Burner. See Oil burner. Stove burner. 

Bustle, F.J. Brand 384,557 

Butter mould, F. P. Ayer 884,303 

Button, Anderson & Pattison 384,273 

Button making device, J. Stewart 384,547 

Calculator, interest, C. M. Dunham 384.431 

Calendar, memorandum, A. H. Isbell 384,528 

Can clamp, fruit, M. J. Hamlin :i84,361 

Car brake. J. U.Brown 384,507 

Car coupling, C. L. BaittiDger 384,554 

Car coupling, F. A. Fox 384,312 

Car coupling, P. C.Greenawalt 384,.3.59 

Car coupling, B. Houtz 384,.'!75 

Car coupling, J. Scott 384,474 

Car coupling device, W. N. Morrison 384,536 

Car, electric railway, B. Julien 334,581 

Car heating apparatus, W. F. Steele 384,401 

Car heating apparatus, railway, E. A. Leland 384,452 

Car mover, J. Bird 364,502 

Car starter, H. R. Keller 384,368 

Cars and similar structures, apparatus for heat- 
ing, W. F. Steele 384,400 

Cars, draught timber for, J. B. Owens 384,688 

Cars, street or station indicator for, W. P. Wil- 
liams 384,488 

Card rack, A. S. Greenwood 384.439 

Carpet stretcher, B. Manning 384,456 

Carriage, baby, G. H. Baker 384,494 

Carriages, wheel fender for, Rogers & Stenz 384,335 

Carrier. See Package carrier. 

Cart, hand, D. B. Teal 384.402 

Cart, road, W. M. McCrosson 384,378 

Cart, road, A. M. Wilson 384,489 

Case. See Map case. Watch case. 

Cash register and indicator, W. W. Wythe 384.490 

Cash tills, recorder for, G. R. Stokes et oJ 384,337 

Casting machines, elevator for ingot, J. B. D. Bol- 
ton 384,345 

Catamenial sack, J. Hothersall 364,525 

Cement, manufacture of articles from hydraulic, 

J. W. Stoctwell 384,29.5 

Chalk line holder, B. Howard 384,444 

Change receiver, J. A. Kimball 384,583 

Check, price and Inventory, C. S. De Witt 384,237 

Check register or tally, A. B. Gill 384.438 

Checkrein, B. Miller 384,460 

Chin rest for the dead, C. B. Dolge 384,513 

Chopper. See Cotton chopper. 

Churn, C. B. Gale 384,618 

Cigar bunching machine, Boehm & Reed 384,556 

Clamp. See Can clamp. Rubber dam clamp. 
Clasp. See Shoe clasp. 

Clay disintegrator, G. Potts 384,278 

Clock, electric pendulum, A. L. Parcelle 384,271 

Clocks, electric winding attachment for, A. J. 

Reams 384,472 

Clothes washer, atmospheric, H. T. Lemon 884,463 

Clutch, friction, A. Nelson 384,268 

Cocoanut meat, machine for cutting, J. O. Bar- 
tholomew 384,414 

Coin receptacle and register, Headley & Hortsn. . o34,623 
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GoloriDK matter obtained by tbe action of tetrazo- 
diamido benzole on phenols, new, B. G. WU* 

liamB 384,342 

Colorine matter, production of blue, E. Ullrich.... 384,480 
Comb. See Electric comb. 

Copy holder for compositors, IT. B'. Maas 384,374 

Corn Bbock binder and compressor, H. B. Puffen- 

berKCr '. 384,279 

Corset, G. A. Close 384,307 

Cotton chopper, S. Freeman 384,516 

Countershaft. Bugbee & Danner 884,560 

CoupliDR. See Car coupling. Thill coupling. 
Tube coupling. 

Crutch. J. F. Pluche 884,470 

Culcivator, E. R. Conklin 384,347 

Cultivator, liand, E. C. Bllwood 384.351 

Cultivator, hoe, J. W. Mulvey 384,267 

Cuspidor, J. Ij. O'Connor 384,587 

Cutter. See Dado cutter. 

Cutterhead and means for adjiistinK the cutters 

of the same, W. R. Allen 384,491 

Dado cutter, W. R. Fox 384,248 

Dental flasks, heater for, R. M. Chase 384,509 

Display frame, J. J. Reichenbach 384,;134 

Ditching machine, U. Blicbensderfer 384,419 

Door fastener, R. C. Elliott 384,567 

Door hanger, rail, and rail bracket, combined, W. 

Cronk 384,236 

Double gauge, L.O. Barrett ... 384,413 

Dress form, W. H. Knapp 384,531 

Dress form, J. W. Littlefleld 384,372 

Drill. See Grain drill. 

Dyestuffs, manufacture of, M. Herzberg. .. .384,315, 384,316 

Dyeing apparatus, R. Perzina 384,389 

Electric circuit closing device, Grovesteen & 

Jahn 334.570 

Electric circuit controller, O. F. Greim 384,440 

Electric comb, C. Busch 384,561 

Electric locomotion, system of, H. A. Seymour... . 384,594 

Electric traction, apparatus for, B. Julien 384,580 

Elevated way, N. Newman 384,267 

Elevator. See Grain binder elevator. Hydraulic 
elevator. 

Elevator safety device, C. Klinik ital 384,319 

Engine. See Expansion engine. Steam engine. 
Engraving or etching upon, block for, W. C. Nor- 
man 384,586 

Expansion engine, triple, H. F. Gaskill 384,250 

Eye bars, die for making, J. h\ Kingsley 384,450 

Eyeglasses, A. Schultze 384,475 

Fare register, H. R.Coffey 384,425 

t'arm gate, W. H. Ragsdale 384,280 

Feed regulator, 12. A. Hoover 384,443 

Feed trough, W. H. Garrett 384,357 

Feed water heater, W. Oliphant 384,538 

Feed water heating and filtering apparatus, W. 

Oliphant 384,540 

Feed water regulator. Cook & Thoens 384,510 

Fence, A. B. Culp 384,564 

Fence, J. S. Orr 384,270 

Fence machine. S. Conrath 384,235 

Firearm, breech-loading, H. M. Pope.. 384,277 

Fire escape, W. McMullin 384,376 

Fire escape, W. T. Smith 384,292 

Fire extinguishers, alarm valve for automatic, 

Dewson & Taylor 384,514 

Fishing reel, H. U. Cordes 384,309 

Floor, fireproof, W. H. Brown 384,421 

Flue stopper, Weitzel & Lee - 384,341 

Fork. See Hay and fodder fork. 
Frame. See Brick kiln frame. Display frame. 
Pocketbook, bag, and purse frame. 

Fruit stoning machine, B. A. Lillie 384,371 

Fur satchel and muff, combined, A. Brahadi 384,503 

Furnace grate, L. M. Woodcock 384.410 

Furnaces, hydrocarbon burner for, A. Heberer... 384,524 

Furniture, upholstered, F. G. Johnson 384,259 

Gauge. See Double gauge. 

Game. W. C. Dunn 384,210 

Gang board, automatic registering, H, B. Kirk.... 384,370 

Gas bracket, J. Wright 3S4.302 

Gas pressure regulator, C. L. Rowland 384,284 

Gate. See Farm gate. 

Gate,G. H. Aylworth 384.552 

Gem setting, W. G. Smith , 384,39'J 

Generator. See Steam generator. 
Glass, machine for grinding, smoothing, and pol- 
ishing, F. Schefold 384,394 

Glass, ornamenting, M. Fink 384,569 

Glove fastener, G. H. Coursen 384,428, 384,429 

Governor, Westinghouse & Rites 384,485 

Governor, steam engine, C. Schmid 384,286 

Grain binder elevator, li. Mathews 384,458 

G rain bi'nder knotter, Farner & Linder 384,245 

Grain drill, D. B. Bearden 384,499 

Grain pipe, flexible, T. W. Emery 384.352 

Grate, L. M. Woodcock 384,409 

Gnns, breech mechanism for, T. Nordenfelt 384,537 

Hair crimper, C. H. Bissell 384,418 

Handbag, J. Melil, Jr 384,877 

Handle. See Saw handle. 
Hanger. See Door hanger. 

Harness hook or snap, W. S. F. Dillon 384,512 

Harness horse, T. Willsea 384,301 

Harness mountings, manufacture of, R. S. Grum- 

nion 334,571 

Harrow, A. D. Manson... 384,457 

Harvesters, pitman box for, A. W. Braman 384,504 

Hay and fodder fork, Z. S. & M. C. Randleman... . 384,281 

Heat developer and radiator, W. M. Jackson 384,365 

Heater. See Feed water heater. Liquid heater. 
Steam heater. 

Heel nailing machine, E. B. Allen 384.343 

Holder. See Bag holder. Blacking box holder. 
Chalk line holder. Copy holder. Pillow sham 
holder. Twine holder. 

Honey frames, machine for making, J. Ware 384,549 

Hook. See Harness hook. 

Hydraulic elevator, W. T. Fox 384,436 

Ice shaver. F. K. Way 384.299 

Implement, combination, W. S. Ross 384,592 

Indicator. See Station indicator. 

inhaler, H. Palmer 384,589 

Ironing machine, T. S. Wiles 384,487 

Jack. See Lifting jack. 

Joint. See Adjustable joint. Railway rail joint. 

Universal joint. 
Key. See Telegraph key. Tuning key. 
Lamp socket, incandescent, Spink &Gauzentes... 384,478 

Lantern, J. Charleson 384,234 

Lantern, tubular, J. B. Stetson 384,546 

Last, shoemaker's, G. W. Keller 384,448 

Lathe for wooden handles, N. R. Flint 384,365 

Lead and base buillion from slag, apparatus for 

separating, W. B. Devereux... 384,;^9 

Leather trimming machine, G. Schmidt 384,287 

Letterbox, J. B.Smith 884.596 

Lifting jack, W.N. Best 384,417 

LightDlDR rod, metallic crest tile, C. B. Nelsoo. . . . 384,;^ 

Liquid heater, J. C. McNamee 384,265 

Liquid purification, W. Oliphant 384,639 

Liquids, apparatus for spraying, F. F. Bourdil 384,306 

Lock. See Nut lock. Psrmutatioa loQk. Ssiil loQk* 



Tjock, J. Hartness 884,441 

Locket, J. Cohn 384.426 

Loompickerstaffcheck, B.F.Carter 884,508 

Magnet, polarized electro, B. J. Mallett 884,821 

Malt mashing machine. T. Evans 384,568 

Map case. A. H. Hall 384,253 

Mechanical movement, A. W. Johnson 384,258 

Medicine, cougb remedy, G. A. Patton 384,446 

Metallic surface, ornamented, F. Rhind 884,282 

Mill. See Roller mill. Sawmill. 
Mould. See Butter mould. 

Mould. R. Sleeth.., 384,595 

Mortising machine, Bugbee & Danner 384,5.^9 

Muffler, steam, T. B. Hill 384,:364 

Multiple swith board circuit, C. B. Scribner 384,477 

Nail machine, Buschick & Rautert 384,422 

Nails, machine for making wire, H. Essex 384.515 

Nut lock, Merriss & Muncey 384,378 

on burner. C. H.Phelps 384.275 

Oversiioe, A. B. Walters 384,48,1 

Package carrier. J. W. Brldwell 384,558 

Packing for steam cylinder pistons, metallic, J. 

Patten 384,272 

Paddlewheel, feathering, R. J, Jones 384,367 

Pan. See Scale pan. 

Pantaloons or garment stretcher, W. W. Atkin- 
son , 384,492 

Paper making machines, section box for, J. D. & 

W.F.Pickles 384,276 

Passenger register, T. F. Hanly 384,572 

Pencil, L. B. Myers 384,363 

Pencils and the like, rubber tip attachment for, F. 

E.Cross 384,568 

Perforating and eyeleting machine, G. B. Webb.. 384,597 

Permutation lock, W. F. Peters 384,468 

Photographic plates, apparatus for heating, cool- 
ing, ventilating, and drying, W. Bell 384,416 

Pianoforte action, 8. R. Harcourt 384,^54 { 

Piano, upright, W. H. Dutton 384,241 to ;«4.244 

Pillow sham holder, J. W. Dorst. 384.239 

Pipe. See Grain pipe. Tobacco pipe. 

Pipe, transportation case for colled lead, H. J. 

Miller 384,327 

Planing machine, L. P. Hoyt 384.445 

Planter, corn, E.K.Hayes 384,363 

Planter, cotton seed, S. E. Hake 384,314 

Planter, potato, J. W. Bstes 384,353 

Plow, A. C. Rosencranz. 384,283 

Plow, potato, S. Disbrow 384.310 

Pocketbook, A. C.Jocelyn. 384.527 

Pocketbook, bag, or purse frame, B. Oldenbusch.. 384,386 

Pole changer, automatic, E. J. Mallett 384.323. 384.326 

Power, device for transmitting, C. T. A. H. Wied- 

ling . , 384,598 

Press. See Bailing press. 

Printing machine, J. H. Earl ;i84.432 

Projectile, J. R. Hawley 384,574 

Propeller wheel, J. E. T. Bartlett .SS4,49S 

Pulley, H. W. Beldsmeier 384,501 

Pump, deep well, P. A. Myers 384,585 

Punch, M. D. Knowlton. 384,532 

Quilting machine. C. F. Landphere 384,264 

Rack. See Card rack. Ticket rack. 

Railway, cable, B. W. Wilson 384,550 

Railway crossing alarm signal, G. D. & C. Rath- 

mann 384,390 

Railway, electric, G. H. Condict.. ;^,o62 

Railway, electric, R. M. Hunter. 384,576 

Railway, pneumatic, T. W. Pitts 384,.S33 

Railway rail joint, M. T. Frame 384.249 

Railway rails, safety flange for, C. M. Erwin 384,435 

Railway spike, C Baines ... .. 384,229 

Reel. See Bolting reel. Fishing reel 

Reel and transportation case, combined, H. J. 

Millar 384,328,384,329 

Register. See Cash register. Check register. 

Fare register. Passenger register. 
Regulator. See Feed regulator. Feed water regu- 
lator. Gas pressure regulator. 

Rennet, producing dried extract of , F. Graeff 384,358 

Rivet, A. Kirks 384,318 

Rod. See Lightning rod. 

Roller mill, Westrup & Lantaff. 384,408 

Rolling apparatus, W. L. Price 384,591 

Rolling mills, appliance for, D. B. Oliver 384,3:52 

Rolling mills, rolls for iron, A. W. H. Collard 3S4,:i08 

Rope transmission, tension device for, J. E. Hall. 384.360 

Roundabout, W. Sassack 384,393 

Rubber dam adjuster and clamp, J. W. Ivory 384,578 

Rubber dam clamp and napkin holder, combined, 

J. W. Ivory 384,577 

Ruby pin setter, P. Ramser... 384.544 

Ruling machine, Barnard & Knapp 384,497 

Safes and vaults, operating mechanism for doors 

Of, A. Kirks _.- — 384.262 

Sampling apparatus, automatic. A. Bradford 884,420 

Sash balance, W. C. Mercitel,. 384,459 

Sash fastener, G. II. Aylworth 384,55.J 

Saah fastener, E.W.Luce 384,535 

Saw handle, J. Beaulieu 384,500 

Sawmill, band, W. Gillis 384,252 

Sawmill dog, Anderson & Smitu. 884,228 

Scale pan, H. J. Henrichson 384,256 

Scale, prescription weighing, C. H. Fitcti 384,247 

Scales for weighing railway cars* Ballard & 

Fisher 384;495 

Scarf, neck, W. L Weinberg 384.484 

Seal lock,0. C. Pratt 384,542 

Seat. See Wagon seat. 

Seed machine for delinting cotton, Weatherhead 

& Cochran , 384,340 

Sewing machine embroidering attachment. A. W. 

Johnson 384.257 

Sewing machine shuttle ani« buttle operating 

mechanism, W. E. Bennett . . 384,230 

Sewing machines, presser foot for button, W. E. 

Bennett 384,231 

Shafts, register and recorder tor revolving, S. M. 

Terry 384,479 

Shank burnishing device, A. Harden 384,573 

Shawl strap, S. Scheuer 584,395 

Sheep shearing machine, G. Richardson 354,545 

Sheet metal, device for forming letters and de- 
signs on, J. O'Connor. . 384,331 

Ship'Blog,E. B. Haskell.. 384,362 

Shoe clasp. J.J. Unbebend 384,339 

Signal. See Railway crossing alarm signal. 

Signal system, police electric, Co B. Scribner 384,476 

Siphon, F.H.Gile 384,251 

Sled brake, I. C. Thompson. 384.548 

Snow plow, J. B. Hayes 384,522 

Soldering machine, can, J. O'Ferrall 384,464 

Spectacle bridge, G. Johnston 384,260 

Spectacle temple, M. A. Vanderwaag 384.481 

Spinning machines, bearing for the journals of 

lower drawing rollers in, J. Booth 384.344 

Spinning mule, vertical, H. T. Bardwell 384,496 

Spring. See Vehicle spring. 

Station indicator, automatic, Bachlotte, Jr., & 

Farris 384,493 

Steam boiler, sectional, J. A. Groshon 384,313 

Steam chests, apparatus for automatically lubri- 



Steam engine, F. Fischer 

Steam generator, J. V. Beekman 

Steam heater or boiler for culinary and other pur- 
poses, automatic, R. B. Deane 

Stoker, mechanical, W. Whittaker 

Stopper. See Flue stopper. 

Stove, M. S.Gage 

Stove, K. Wehse...., 

Stove burner, vapor, Z. Davis 

Stove, oil, G. Myers 

Stove, vapor, B. Rein 

St rainer or filter, coffee, T. Babln 

Strap. See Shawl strap. 

Stufflngbox. A. H. Clark 

Suspenders, J. Katzenberg 

Switch. See Three-way split switch. 

Sword, J. Lyttle 

Telegraph key and sounder, combined, J. Dog- 

gett 

Telegraph, printing, E. J. Mallett 384,320. 

Telegraph receiver, printing, H. Mahnken. 

Telegraphy, automatic, E. J. Mallett 384,324, 

Terrets to hames, attaching, W. H. Walker 

Thill coupling. S. B. Castle 

Three-way split switch, J. D. Bailey.... 

Ticket, passenger, V. R. Shepard 

Ticket rack, coupon, H. Binckley 

Tidy fastener, C. S. Snedden , 

Tie. See Umbrella tie. 

Time alarm, Bapst & Falize, Flls 

Tobacco pipe, F. Roesling 

Tobacco stemming apparatus, J. T. Drummond... 

Tobacco waste, utilizing, J. T. Drummond 

Toy parachute, W. J. Kuntzsch 

Toy, rotary, R. Teichmann 

Trap. See Animal trap. 
Trough. See Feed trough. 

Truck, Kennedy & DeMayo 

Truck, car, W. J. Brewer 

Truck, car, M. G. Hubbard 

Trunk tray and follower, G. E. Milburn 

Tube coupling, A. C. Kimball 

Tuning key, M. Hernandez 

Twine holder, R. Nicol, Jr 

Umbrella, Alfman & Scharff. 

Umbrella tie. D. W. Odiorne 

Universal joint, C. Perrin 

Valve. G. H. Moore 

Valve mechanism for sewerage systems, C. H. 

Shepherd 384,396. 

Valve, steam feed, L. T. Kline 

Valve, water engine, G. & W. Ross 

Vane, windmill, A. J. Corcoran 

Vehicle running gear, A. W. Johnson 

Vetiicle spring, R. Mulholland 

Vehicle wheel, H. L. Smith 

Veiiicie wiieel, J. K. Van Pelt 

Velocipede saddle, Salter & Walker 

Vessels, ice breaker for, F. W. Schiller 

Wagon seat, W . A . Ladd 

Washer. See Clothes wahher. 

Wasiiing machine, Doub & Robbins 

Washing machine, T. Thorn 

Watch case, E. C. Chappatte 

Watch case, Morrill & Perci val 

Water tank and life-boat, combined, S. J. B. Jorg- 

ensen , 

Wheel. See Paddle wheel. Propeller wheel. 

Vehicle wheel. 
Winding spools, etc., machinafor, A. Insinger — 384.446 

Windmill. A. W. Brodrick 384,232 

Wire, machine for covering and insulating, J. D. 

Thomas 384,404 

Wire stretcher or clamp, W. Havens 384,255 

Wrench, J. S. Lang 384.451 

Wrench, W. C. Perkind 384,467 



SB4.565 

384,348 
384,486 

384,517 

384.300 
384.511 
384,382 
384,391 
384.411 

384.424 

384,528 

384«£84 

384,350 
384,322 
384,455 
384,325 
384.406 
384.233 
384.304 
384,291 
384.305 



384,412 
384,392 
384,566 
884,565 
384,533 
384,403 



384,369 
884,505 
384,317 
384,379 
384,582 
384,443 
384.385 
384,551 
384,463 
384,388 
384,330 

384,397 
384,263 
384,336 
384,427 
384.366 
384,381 
384,398 
384,482 
384,473 
884,593 
384,534 

384.311 

384,298 
384,346 
384,380 
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Inside Paire, each insertion • 
Back Pase, encb Insertion 



- - 75 cents a line. 

- - $1.UU n line. 



The above are charges per agate line— about eight 
words i^er line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisement's at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received a*, publication offlce as early as Thursday morn- 
ing to appear in next issue. 



SEBASTIAN, MAY&CO'S 



Foot& 
Power 



Imptoved Screw Cattiae 



LATHESLseo 



Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 
Cataloguesmailed on application. 
165 W. !Jd St., Cincinnati, O. 




C40ING INTO THE POULTRY Busi- 
ness.— a paper by p. H. Jacobs, reviewing the comnier- 
clal aspects of poultry raising, and giving many useful 
hints upon the subject. Contained In Sci1':ntific 
Ambkicax Supplement, No. 5!»6. Price 10 cents. To 
be had at this office and from all newsdealers. 




ARTESIAN 

Wella.OUajidGas Wells, drilled 
by contract to any depth, fromSO 
to SOOO feet. We also manufacture 
audfurnMi everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. 

PierceVVellExcavatopCo. 
,\r\v York. 



ON RED AND PURPLE CHLORIDE, 

bromide and Iodide of silver.— On Heliochromy, and on 
the latent photographic imatie. By M. Carey Lea. 
A series of papers showing (l) that chlorine, bromine 
and iodine are capable of forming silver compounds ex- 
hibiting beautiful colorations and possessing great 
stability ; (2) that of these substances, tiie red chloride 
shows a tendency to reproduction of colors ; and (3) 
that these substances constitute the actual material of 
invisible photographic images, and that such material 
may now be obtained by tbe laboratory without the aid 
of light. Contained in SciE\"iTFin Americas Supple- 
ments Nos. 615, 616,017, 618. Price ten cents 
each, or 40 cents for the series. To be had at this offlce 
and from all newsdealers. 
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DESIGNS. 

Bonnetand millinery stand, J. B. Clifford 18.37t 

Carpet sweeper casing. W. J. Drew 18,38t 

Costume, lady's, J. Shells 18,38f;" 

Fringe, G. S. Hensel et oi 18,3a" 

Handle for forks, etc.. G. W. Shiebler 18,387 

Knit fabrics, ornamentation of, J. P. Harriman.... 18,383 

Lamp, S. Clarke 18,378 

Plane cutter, bench, A. Fales 18,381 

Skirt. L.Roys 18.385 

Slipper \amp,H.L. Hiller 18.384 

TRADE MARKS. 

Beer, soda, and mineral waters, lager, Ludorfl'& 

Nacke 15,594 

Butter, Pflster & McKey 15,600 

Cigars and smoking and chewing or plug tobacco, 

J. Elwin 15,585 

Disinfectant, liquid and powder, W. Pearson & 

Co 15.oys 

Extract of sarsaparillacompound, extract of Ja- 
maica ginger, liver and kidney pills, and cough 

sirup, Kilgore & Wilson 15,388 

Ginghams. Berkshire Manufacturing Company 15,584 

Hepatic compound, J. F. Neal 15,597 

Laundry preparations, J. Ascough 15,583 

Liniment, ointment, and condition powders, T. 

Veazie - 15,604 

Medicated foods, A. Horlick ... 15,587 

Medicinal preparation for the cure of diseases of 

tbeblood and skin, B.Lilly & Company 15,593 

Medicine, antiseptic or blood purifying, H. G. 

Grisbaugh 15,586 

Medicine ior horses and cattle, Fl. J. Leimer 15,592 

Medicine for the cure of rheumatism and chronic 

blood diseases, C. F. Kirkendall 15,589 

Mineral water and mineral salts and pastils and 
troches made from the salt, Koenig Wilhelm's 

Felsenquellen 15,590 

Polish, leather oil, H. J. Mox Stosch IS.eO^i 

Razors, safety, H. B. Leach 15,591 

Remedies for promoting the growth of the teeth 

and bones, Reynolds Manufacturing Company. 15,603 

Remedy, croup, H. C. Peckham 15,599 

Remedy for phthisis, neurastheoia, constipation, 

and intestinal indigestion. Reed & Carnrick ... 15,601 
Sirups for coughs and colds. Marvelous Cough 

Sirup Company 15,595 

Wine, champagne, G. H. Mumm & Co 15,596 

Wine, chiimpagne, Veuve Pommery Fils & Co., 

15,605 to 15.607 



A Printed copy of the specitlcation and drawing of 
any patent in the foregoing list will be furnished from 
thijs office for 35 cents. In ordering please state the name 
and number of the patent desired, and remit to Munn & 
Co., 361 Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of tbe inventions n&med in tbe fore- 
going list, provided they are simple, at a cost of $10 
each. If complicated, the cost will be a little more. For 
Cull instructionB address Munn & Co., 361 Broadway, 



Improved Stone ChaDueliDg MachiDes, 
ROCK DRILLS, 

Gadders, Quai-ry Bars* Plug 

and Feather Drills* and 

general Quarrying Machinery* 

Send for full descriptive catalogue. 

iDEersoll Rock Drill Co,, 

10 PARK PLACE, New York. 
STORAGE BATTERIES FOR BLEC^ 

trie Locomotion.— A paperby A. Reckenzaun. offeringa 
few facts and figures relating to the present state of the 
subject of the applicarion of storage batteries to loco- 
motive purposes. Contained in Sci kntific American" 
SupPlkment. No. ©25. Price 10 cents. To be had at 
this offlce and from all newsdealers. 




ROCK DRIllS^^^ 



AIR COMPRESS0RS&? 

GENERAL MACHINERY roR| 
MlNINcTuNNELING,-"^"' 

RAND ORILLCo 23 Park Place newyork^.:* 



PROPULSION OF STREET CARS.— 

A paper by A . W. Wright, in which an endeavor is made 
to solve the problem as to the amount of power required 
to stirt a street car and keep it in motion under average 
conditions. Contained in Sciknttfic American Sup- 
plement, No. 533. Price lO cents. To bebadatthis 
offlce and from all newsdealers. 



INVENTORS and others desiring' new articles manufac- 
tured and introduced, address P. O. Box 86, Cleveland, O. 




WOOL HAT MAKING— PULL DE- 

scriptlon of the process.— Wi ol Wiishing. carding and 
forming, settling, bumping and washing out, stretch- 
ing or stumping, drying, storing and steaming, pulling 
out, dyeing, blocking, storing, pressing. finishing, round- 
ing, curline and ironlne, flaring, trimming and sbiiping, 
velouring off. With 20 fleures. Contained in Scientific 
Ameuic-an Supplement, Nos. esC WJH, and fi'-itt. 
Price 10 cents each. To be had at this offlce and from 
all newsdealers. 



IWK FOR ILLUSTRATED C ATALOG U E*»^*-^^^cy ^SCREWS 

r MONTGOMERY&CO, 105 FULTON S^N.Y.^w O^ CAiuPERS.Erc 



ELECTRIC WELDING.— A PAPER BY 

Prof. Blthu Thomson, giving an account of a new way 
of utilizing the heating eflects of heavy electrical cur- 
rentsf or causing union between pieces or metal. whether 
of the same or of different hinds, with 4 figures. Con- 
tained in Scientific American Supplement, No. 
59'^. Price 10 cents. To be had at this office and from 
all newsdealers. 




I PKESS $3. Circular size $8. News- 
iettin 
ind i ! 

.typBi 

KELSKY &C0. 
Meriden, Conn. 



XUl]^ 1 paper size $44. Typesettingeasy, 
YrtTipnmiiprinted directions. Send i stamps 
ilUUl UWUr or catalogue tresses, type, cards, 

CARDS*"-'"""'""'' ""'"■" '""" 



SCIENTIFIC BOOK 
CATALOGUE, 

RECENTLV PUUI.I8HED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty dift'erent subjects. Will be 
mailed free to any address on application. 

MUNN & C30., Publishers Scientific American, 

361 Broadway, New^ York* 



TRAMWAY, FLEXIBLE GIRDER.— DE- 

scrlptionof an improved system of constructing amodi- 
ficatlon of the well known and extensively used rope or 
wire tramway. With 21 figures. Contained in Scienti- 
fic American Supplement, No. .595. Price 10 cents. 
To be bad at this office and from all newsdealers. 



ELECTRIC LIGHT AND POWER. 

Edco system of Arc and Incandescent Lighting. Di- 
rect or in connection with the Storage Batteries of the 
Electrical Accumulator Co. Dynamos. Motors, Lamps, 
Batteries, and Genera] Electrical Supplies. 

THE ELECTRO DYNAMIC <;OMPANY, 

t2Sfi4 Carter aitreet. Vhiladelphia* Fa. 
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ILLUSTEATIONS. 



Air pump governor 233 

Air sDip, Morgan's 6 

Alarm, fire. W est's 196 

Alarm for clock y5 

Ammunition case 98 

Anchors, attachment for . ... 211 

Aqueduct. Roman, Nimes 231 

Arch, Roman, Reims 361 

Armadillo, dwarf 375 

Attraction, capillary ... 345 

B 

Bag holder 274 

Bag hold er. Fischer's 290 

Bakery.fleld 246 

Bail ejector. Calder's. 226 

Ball and resonator 105 

Bait, Pitching 386 

Barrel head. Boekler's 6 

Bath apparatus 131 

Bed. invalid, Crosby 307 

Bell cord coupline 18 

Bell, electric, Blocker's Hi 

Belt stretcher 197 

Belt tightener. Bowman's 2^7 

Benbow. guns of 118 

Binding for books 18 

Bird of paradise 278 

Bit, bridle i8l 

Biat, life 66 

Boit, life, Aniello's 83 

Boi 1 er, steam 195 

Boiler, steam. Gentry's 89 

Boi:er, steam, Leightham's 100 

Boilers, pipe coupUnK 116 

Bolt for bone black. 345 

Booth, James C 359 

Blasting pug. Winder's 168 

Brake block, Possnn's 164 

Brick handling apparatus 35 

Bridle bit 181 

Bridge building, Penn. R.R si 

Bridge, draw, largest 399 

Bridge, Harlem iiiver 95 

Bridge, high span, novel 303 

Bridge, Poughkeepsie 63 

Brush, paint, bridle 237 

Brush, tooth, novel 200 

Buckle, suspender 290 

Building fronts 200 

Buoy, self-luminous 34 

Butter tub, Howe's 243 

Butterflies, preparation 297 

Button, collar or cuff 164 

C 

Cable grip, Carr's 322 

Cabinet, powder and shot 339 

Camphor, movements of 329 

Canal, Panama, locks of 166 

Canopy for chairs ; . . . 'i'iG 

Car-axle box 35 

Car coupling. Brown's 131 

Car coupling. Dawson's 149 

Car coupling . Reed's 196 

Car coupling, btutledge's 339 

Car coupling, Sampson's 322 

Car coupling. WIneland's 228 

Car couplings. English 262 

Car coupling, Collins' 387 

Car fan 387 

Car heater. Wardle's 281 

Car heating apparatus 6 

Car, railway, Niehoffs. 281 

Car replacerj Holiday's . : 116 

Carbon dioxide absorption 295 

Cap shield for cartridges 243 

Capitol building, Albany 143 

Carriage, e ectric 82 

Carriage, steam, Vivot's 295 

Cartridge loader, Devon's — 243 , 355 

Cattle, collar for 387 

Ceiling of capitol 148 

Chair and swing, Bastian's.. ..... 356 

Chair hammock 3T2 

Chair, life preserving 340 

Chair, out-of-door 116 

Channels, New Vork bay 84 

Check row attachment 323 

Chimney cowl 370 

Chlamydosaurus 215 

Circuit closer, electric Ii4 

City of New York, steamer 2:^6 

Clamp, Hatha way's 339 

Clasp, Lewis' 276 

Cleat. Hawley's... 67 

Clock, alarm, new 35 

Cloth cutter, Rles' 307 

Clothes frame. Burgess' 83 

UODra, the 22 

Cohesion of lead 163 

Collar button. ... , 164 

Collar for cattle 387 

Comet, south African 217 

Commutator for electric motor. . 325 

Copy holder, viaas' 387 

Corliss. George H 343 

Copperhead, the 103 

Cot . folding. Porter's ... 403 

Counter, Harding's 83 

Coupling, car. Brown's 131 

Coupling, car, Dawson's 149 

Coupling, car, Collins' 387 

Coupling, car. Reed's 196 

Coupling, car. Kutledge's 329 

Coupling, car. Sampson ' s 322 

Coupling, car. WIneland's 228 

(oupling, pipe .. 116 

Coupling, thill, Knapp's 51 

Couplings, car, K.nglish 262 

Courier, ss., engines of 146 

Cowl, chimney. . 370 

Crane, wharf, 12-ton ^75 

Crane, 26-ton 19 

Creaiatory, Perela Chaise 130 

Cruiser Ir, ne 279 

Cuff button 164 

]> 

Dessert experiment 201 

Desk, caligraph 274 

Dogs, field prize 327 

Door closer. Rodecap's 212 

Door fastener, Kendall's ^^43 

Door opener, electric. 127 

Diamagnetism 214 

Draught equalizer, Fell's , 211 

Dredger 79 

Dredging sloop . . 84 

Drill, hand, for miners 242 

Drilling machine 259 

Dynamo, expeiiments on 233 

Dynamo for ss. Victoria 41 

Dynamo, principle of 244 

Dynamos, driving gear for 8 

E 

Eagle, sea, Pallas' 153 

Egg, ostrich, explosion of 249 

Electric bell. Stocker's 114 

Electric carriage. 82 

Electric circuit closer 114 

Electric door opener 127 

Electric light on ship . 114 

Electric lighting ships 41 

Electric motor, simple 165 

Electric shne bhickener 127 

Electric speed indicator. 259 

E ectric stove ... 127 

Electric typewriter 73 

Electricity, static, experim 308 

Electro-magnet, experiments 214 

Electrolysis of water 23 

Elevator, hydraulic , 6 

Elevators, hvdrnullc 86 

EngiHe. Corliss. 2,500 h. p 342 

Engine, pumping ,. 4 

Engine, rotary 290 

Englne.steam 297 

Engines, hoisting . 335 

Engines of Vesuvius 313 



Engines, triple, of ss. Courier..,, lie 

Exhibition, French, 1889 150 

Experiments, Foucault's , 214 

Experiments, scientific 201 



Fan for cars. S87 

Fas teniug for shoe laces 243 

Faucet. Rodman's 5i 

I'^ence andfence post 870 

Fender, carriage^ Kogers & 

Stenz's 403 

Fend er spar 196 

Ferru le for fish ing reels 6 

i^rrue Hawleys 18 

Filter. Davis' 274 

Fire alarm, West' s 196 

Fire escape 372 

Fire extinguisher, Durant's 82 

Fire extinguisher for cars 7 

Floar handle. Mason's 51 

Food laboratory, Goshen 207 

Force, centrifugal 201 

Forging machine. Abbe 38 

Foundation, repairing 191 

Fruit jar, John's 291 

G 

Garment protector 360 

Garments, renovating device.... 229 

Gas, natural, burning 386 

Gas wells. Fort Scott 25 

Gates. Berning's 323 

Gate, llotcher's 292 

Gate, improved 291 

Gau?e, extension 195 

Giiuge, saw, Nixon's...'. 67 

Gauge water 66 

Gear, driving, for dynamos 8 

Gear for vehicles 66 

Geography, teaching 274 

Goat, new V discovered 263 

Gorilla, the 135 

Governor air pump . 233 

Grain weigher, Morris' 217 

Grain weighing machine... .. 137 

Grape seed extractor 324 

Grate, Dunning's 99 

Grate, furnace, new 18 

Gray. Asa 87 

Grinoing machine, Comstock*s.., 131 

Grubber, Improved 200 

Guard-rail for wheels 51 

Gunboats, U. S., launch of - . 287 

Guns of the Benbow 118 

H 

Harbor. New York. improvem*ts. 79 
Hauling engines, endless rope. ... 326 

Haupt, Lewis M 119 

Hay stacker. Hienlen's 21] 

Hay unloader and stacker 164 

liayden, F. V 9 

Heater car, Wardle's 281 

Heating bodies in comp. air 183 

Hinge. Beer's 340 

I loisting machinery 2391 

Holly Manufacturlng'.Co 2 

Hoot expander 372 

Horse detacher 196 

Horseshoe. Howell's 259 

Horseshoe pad 67 

Hotel, BrightonBeach 2;3 

House, artistic, cheap 183 

House, country 265 

I 

Ice creeper and skate 98 

Inclinometer 131 

Induction, magnetic. 2!^3 

Irene. Cruiser. 279 

Ironclad Italia 319 

K 

Kites, Chinese .... 185 

Knapsack, IVlerriman's 194 

Knile grinderj Comstock's 131 

Lantern, magio. portable S91 

Ladder step, Whitley's 211 

Lamp, night „ 345 

Lamp, pneumatic 199 

Lasting tool, Jacques* 324 

Lathe engine 195 

Laws of Newton, appar. , 137 

Lead, cohesion of 163 

Level, spirit 131 

Lever and ratchet mechanism... 52 

Lick, James 163 

Lifeboat ... 66 

Life boat. Anfello's 83 

Life boat with oil bag 406 

Lightning, remarkable escape.... 353 

Lizard, horned 169 

Lock, alarm 2^Jn 

Lock, nut, new 212 

Lock, nut. Rennie's 290 

Lock, nut, Vaughan's 356 

Locks of Panama canal 166 

Locomotive, postal, service 88 

Locomotives, collision of 322 

Magic, Indian 327 

Magnet, cannon. King's 15 

Magnet for electro-motor 229 

M antel, sheut metal 35 

Mastodon 39 

McCartney, Daniel 278 

.N I eridian Instruraent 162 

Meter, water, siphon. 18 

Military appliances 246 

Mill, paint 183 

Monkey, Cuban ... 71 

Mortising machine, attachment. 8 

Motor, electric, simple 165 

Motor, thermo . Hargreaves 134 

Motor, windmill 3a3 

Mountains, Russian 3:^ 

Mower, lawn, new 211 

Mucilage bottle, Pearl 860 

Music chart. Mason's 34, 323 

N 

Nail tongs 67 

Newton's laws, apparat 137 

Nut lock, new 212 

Nut lock. Rennie's 290 

Nut lock, Vaughan's 356 

O 

Oar and, oar lock 356 

Observatory, Lick 159, 367 

Oil bagat entrance to port ... .... 406 

Oil distributor. Hazard's 226 

Okonlte wire, testing 115 

Oracle, magnetic 5 

Ore apparatus, to examine. 291 

P 

Paddle bPlt, Silsby's 291 

Panama canal locks 166 

Paint brush bridle 227 

Paint mill 183 

*' Pedal point " mechanfsm 402 

Phonoplex telegraphy 180 

Photography, beetle 406 

Physical and chemical change.... 281 
Piano, grand. Mason & Hamlin.. 402 

Pictures, shadow 120 

Piue coupling 116 

Pipe coverings — 98 

Pipe cutter, simple 66 

Piston ring packing 227 

Plate straightening madiine 294 

Plows, attachment for 227 

Press, copying, simple 89 

Press, printing. Cole's 292 

Presses, hand and power. 98 

Pressure, atmospheric 201 

Pruning implement 217 



Pump, La Point's 83 

Puzzle, novel 23 

Q 

Qullter, Davis' , 181 

R 

Rail loading machine 23 

Kail pad. Improved .HdO 

Railroad tie, Hawley's 210 

Railroad wagon .... 182 

Railway car, NiehofTs 281 

Railway riiil chair and tie 51 

Railway wreck , 88 

Ratchet and lever mechanism..., 52 

Rattlesnake. H.M. d 383 

Register, hot air 307 

Residence ... 371 

Residence, suburban 265 

Resonators 105 

S 

Saw gauge, Nixon's 67 

8aw gummer. Romer's 354 

Saw holder, S ater's 307 

Saw table adjuster 200 

Sawing machine. Frank's 323 

Scale, counter, new ..307 

Scale, pocket. Watt's 212 

Scale weighing. Thomson's 149 

Scientific app., manufacture 255 

Scissurs and file 67 

Seed tester, Goetz's 51 

Shadow pictures 120 

Sheep, Airlcan ... 55 

Shelves, movable. Comfort's 19 

Shingling gauge 870 

Ship. air. M organ's 6 

Ship of war Texas 351 

Ship provided with oil bag 406 

Shoe blackener, electric 127 

Signal, block, Peterson's .. 33it 

Signal, railway Rathmann's 403 

Signal station 247 

Silver, Thomas 311 

Skate and ice creeper 98 

Sleeve stay, Nichols' 6 

Sleigh knee. Hennessy's 228 

Snow shovel, rotary. •- 271 

Sound, re-enforcement of 105 

Spark arrester 259 

Spectroscope, Lick observatory . 374 

Speed indicator, electric — 259 

Spindles, banding 370 

Spring for vehicles 228 

Stiible at Babylon 199 

Stand to show goods 164 

Steam boiler, feed 195 

Steam boiler. Gentry's .. 89 

Steam boiler, Leightham's 101 

Steam carriage. Vivot's 295 

Steam engine 297 

Steam tricycle — 102 

Steamer City o f New York 2-26 

Steering apparatus j28 

Steering gear, Rushton's 370 

Store and stable 371 

Stove block, new 102 

stove, electric 127 

Stringer, Mason & Hamlin .402 

Stud, collar 164 

Stub holder, checkbook 197 

Stump puller, simple 247 

Suspender buckle 290 

Switch, portable 116 

switch, railway 3J2 

Switch, railway. Brown's 194 

Switch, stand atjd signal.. 370 

Syracuse Malleable Iron Co 47 

Table for printing press, 340 

Tapir, young 198 

Telegraph, military 246 

Telegraphy, phonop lex 180 

Telescope. Lick observatory 367 

Tension device for looms 228 

Tent, folding 200 

Tether, stock *yo 

Texas, war ship 351 

Thermo-motor. Hargreaves 134 

Thill coupling. Knapp's 51 

Ticket, railroad, holder 242 

Tie, chair and fishplate 291 

Tie, railroad, Hawley's 210 

Tie, railway, metallic 195 

Toboggan slides . 338 

Toilet implement 67 

Toilet stand, Lo wrie'S 329 

Tongs, nail. ffi 

Tooth orush, novel. 200 

Torpedo boat Rattlesnake 383 

Torpedo boat Waddington 310 

Tower, the Eiffel 150 

Toy, scientific & 

Transplanter, Coon's ^^ 

Trap, animal. Maxley's ^12 

Trap for animals.. ^ 

Traveling in Sierra Leone 3Ud 

Tricycle, Fries 3* 

Tricycle, steam lO;* 

Truss, Poughkeepsie bridge 70 

Tub, butter, Howe's.... 24.3 

Tubi?s, spirally welded ^7. 

Turning tools ^. .- •- ^7b 

Twine holder. Hill's ol4 

Type writer, electric,.., ]3 

Type writer, Morris 54 

V 

Umbromania 120 

V 

Valve plugs, truing 168 

Valve, throttle device 217 

Vase, Pascal's 73 

Vehicle, improved 83 

Vehicle wheels, guard rail for.... 51 

Ventilator, Werner's 196 

Ventilator, window 372 

Vest protector -260 

W 

Wagon, farm and road 19 

Wagon railroad 182 

WarshlpTexas 351 

Washer, self- oiling 99 

\\ atches, non-magnetic 232 

Water closet box 66 

Water, decomposition of . ., 295 

Water gauge 66 

Watt, James, birthplace 117 

Weather strip, Rankin's 36 

Well, artesian. Paris 354 

Windmill motor 323 

Window sill, Brener's 83 

Windowventilator 372 

Wires and cables, manufacture., ill 

Wrench, gas pipe 19 

" Wrest pm " mode of stringing. 402 

Y 

Yoke, neck, fastening 242 



MISCELLANY. 



Figures preceded by a star (♦) refer 
to illustrated articles. 



Accidents, appliances to prevent 401 

Ac d. formic, secretion 57 

Age, old, characteristics 240 

Agnew Dr. Cornelius R 257 

Air compressed, power 116 

Air pump governor ♦S.SS 

Air, pur8. Indicator 57 



Air, respired, poison in 179 

Airship, Morgan's *& 

Alarm, flre, west's *196 

Alarm for clocks *35 

Alarm lock, Baumann's *2"27 

Alcohol. 388 

Alcoholism, discussion 309 

Alloy, curious 244 

Alloys 264 

Alloys, facts relative to 282 

Almanac, Chinese 279 

Almadina, new gum 277 

Alum baking powders 133 

Aluminum 388, 390 

Aluminum bronze 211, 360 

Aluminum in plants. 3l6 

A luminum manufacture 89 

Aluminum plating 309 

Armadillo, dwarf *375 

Amalgam, liquid. 33 

America, South , trade of 392 

Ammonia in distilled water 274 

Ammunition case *98 

Amusements scientific... *201 

Anchor, storm, novel 309 

Anchors, attachment for ^211 

Animal, a queer . 338 

Animal sympathy 262 

Annealing small tools 3.t6 

Antimony salt, De Haen's 357 

Antipvrin in sea sickness 3, 201 

Anthropology, congress of 384 

A nts and spidei-s aged 82 

Ants, habits of 153 

Apantlesis 164 

Aphangescope. large 149 

Appliances for trainmen's safety 292 
Apprentices, past and present. .. . 82 

Aproxsexie 195 

Aqueduct. Roman, Nimes *231 

Armor plates and concrete 358 

Artillery, heavy 390 

Asbestos coverings *98 

Asbestos for filtration 322 

Association, American ... 388 

Asteroids, new 81 

Astronomers, Lick observatory.. 89 

Astronomy, fabulous 343, 360 

Atlanta, the 114 

Attraction, capillary, experim... ^345 

B 

Baby, Edison's 385 

Bacteriology , usefulness 16 

Bag holder. Fischer's *290 

Bag holder, new *274 

Bags, grain 327 

naird, Prof., generosity of 209 

Bait, catching ♦386 

Baking powders, alum 133 

Bale ejector for presses *226 

Balsam, electrified. . . 106 

Bank, savings, Carnegie 320 

Barrelhead, Hoekler's *6 

Bary, Heinrich A. de 197 

Bath apparatus, portable *131 

Battery, storage ■ 102 

Batteries, storage 184 

Beach, pebble 389 

Bedbugs, remedy for 272 

Bed. invalid, Crosby *307 

Beef, blood and bones 876 

Beggary, how to abolish 147 

Bell cord coupling *18 

Bell electric *114 

Belt stretcher *197 

Belt tightener. Bowman's *221 

Benbow. guns of the ■■- *118 

Benzine, look out for 176 

Kergh, Henry 176 

Bessels, Dr. Emil 305 

Billiousness, remedy for . - Ti 

Bird of paradise *278 

Birds' nest, steel 153 

Bird's wings, locking of .. . 153 

Birds, distribution of 869 

Birds, lost species of 72 

Bit, bridle,. *181 

Bite, human 247 

Blacking, liquid 312 

Blasting plug, Wlneder's ♦les 

Blasting, sand 130 

Blisters on albumen paper. 49 

Blizzard, great, of March . . 175 

Blizzard of March *178 

Blizzard, suggestions of 197 

Blizzard , the great 309 

Blood, beef and bones 376 

Blood stains, to Identify 328 

Bloxam, Charles L ■ 23 

Blowholes 65 

Boat, life, Aniello's *83 

Boat, life. Lockesly'a . . — *66 

Boat, torpedo, Nordenfelt 36 

Boat, torpedo. Rattlesnake *383 

Boats, torpedo, concealment of. . 33 

Boats, torpedo, land 20 

Boats, torpedo, In a gale 2 

Boiler for cooking feed *195 

Boiler, steam. Gentry's *89 

BoilT, steam, Leightman's ♦100 

Boilers, kitchen, pipe coupling.. .♦HO 

Boils, treatment 149 

Bolt, Murdoch's *345 

Bookbinding, method ♦IS 

Boomerang, mystery of the 146 

Booth. James O *359 

Bottles, paper 197 

Boy, don't undervalue 352 

Brake block, Posson's .*164 

Brandy Industry , secrets — 211 

Brazing and welding ■ 89 

Breath, human. ..., 224 

Breech-loaders, system 132 

BrfcK handling apparatus *35 

Bricks, effect of atmosphere 52 

Bricklayers in frosty weather 88 

Bridge, Arthur Kill *399 

(bridge, a channel 10 

Bridge building, renn. R.R *3l 

Bridge, Harlem River ..*101 

Bridge, high span, novel *303 

Bridge, Poughkeepsie *70 

Bridge travel, N. Y. and B'klyn... 7 

Bridge, ndlway, noise on 246 

Bridle bit n81 

Britons, early 22 

Bronze, aluminum 360 

Bronze tests 211 

Brush, tooth, novel +200 

Brushes, paint, clamp for *227 

Buckle, suspender ^290 

Bufl-alo. last herd of 308 

Bugs, sheep 167 

Builders . notice to — 325 

Building fronts *200 

Building material, fire proof 50 

Bullets for small bore rifles 309 

Buoy, self-luminous *34 

Bushing, Babbitt metal.... 65 

Business, how affected 179 

Butter, artificial, qualities 16 

Butter, colored 216 

Butter tub, Howe's .*243 

Butterflies, preparation *297 

Butternut wood 197 

Button, collar or cuff +164 



Cable grip. Carr's .♦32'2 

Cable roads in England ....... ... 1 21 

Cabinet, powder and shot — ♦389 

Calcimine, how colored 147 

Calcutta, black hole of 326 

Camera, pinhole 131 

Camphor, motions of *329 

Canal, Panama 168 

Canal, F'anaraa. locks of *166 

Canal, Panama, ship railway 80 

Canal, ship, Manchester 403 

Canal works, Kloto-Fu 273 

Canals or ship railways 132 

( andy-making hypocrites ... . 185 

Cannon b^l in therapeutics 5 

Cannon, heavy, abroad .. 114 

Cannon magnet. King's. *15 

Canopy device for chairs ♦356 , 

Cap shield for cartridges ..... .*243 ' 

Capitol building, Albany ♦HS ( 



Car axle box ♦SS 

Car coupling. Brown's ^131 

Car coupling. Collins' ♦387 

Car coupling, Dawson's ^149 

Car coupling. Reed's ^196 

Car coupling. Rutledge's ♦339 

Car coupling. Sampson's ^322 

Car coupling, Wineland's ^228 

Car couplings, English ^262 

Car fan ^387 

Car heater, Wardle's ^281 

Car heating apparatus ^6 

Car heating by steam 390 

Car, railway, N iehoflf s *28] 

Car replacer *116 

Car stoves 176 

Car, street, electric, Julien 22 

Cars, freight, 6-wheel trucks 243 

Cars, steam heating — 83 

Carriages, wheel fender for ♦403 

Carbon dioxide, absorption ♦295 

Carbon, electric energy from — 32 

Carbons for arc lamps 25 

Carbuncles, treatment 149 

Carriage, electric ♦82 

Carriage, steam. Vivot's *2Q5 

Cartridge loader, Deven's...^243, ^355 
Cast, gelatine plaster 195 

< asts, sculptor's, at auction 231 

Catacombs. Roman S12 

Ceiling, Assem bly chamber 809 

Cellars, clean up B26 

Cellars, damp 305 

Cellulograph, the 3a 

Celestial world 2, 81, 224, 289 

Cement floors 809 

f ement for iron 35 

Cement, liquid U4 

Cement mortar, salt water for... 8 

Centenarian, an active 857 

Chair and swing, Bastian's ♦SSe 

Chair, hammock ^372 

chair, life, preserving *340 

Chair, out-door *116 

Check row attachment, *323 

Chemical misnomers .. 295 

< hess recorder, electric. 97 

China manufactories 152 

Chimney flues, defective 243 

Chimneys.... 128 

Chlamydosaurus, the *215 

Cho era. New York in danger ... 177 

Choler.i on Pacific Coast 336 

Circuit closer, electric +114 

Circuit, telegraph, long 14« 

City of New York, steamer .+226 

Cities, great, future of 90 

Cities of half a million 97 

Civihzatinn, disgrace to. 401 

Clamp. Hathaway 's *339 

Clasp, Lewis' *2;fi 

Clay eaters, alleged 357 

Clay eaters, Carolina 311 

Clay eaters of North Carolina 405 

Clay, is it a mineral ? 17 

Cieat, portable, Hawley's. . .. ^67 

Clocks, alarm for *35 

Clocks, self-winding 133 

Cloth cutter. Ries' +307 

Clothesframe *83 

Cloud indications 147 

Clouds, heights of 389 

Club, electric ^127 

Coal, ton of, yield 859 

Coast of England, changes 293 

cobra dicnpelio ^22 

Cobwebsan dhow made — .. . 116 

Cod. appearance of 352 

Coffee. Mocba -m 

< oheslon of lead *163 

Collar bearings, friction 3*"0 

Collar button .*im 

Collar for cattle ^387 

Collisions at sea 2^8 

Color blindness 67 

Colors frjm plants. 361 

Combustion, influ.of atmos 137 

Cumbustion, spontaneous 5, *214 

Comet, South African *317 

Comets of 1887. 81 

Commissioner to Brussels 342 

Commutator for electric motor. .*325 

Compass in iron ships 182 

Conductivity, sonorous 198 

Congress, geological ... 153 

ConkUng. Roscoe 257 

Copper, electro-crystallization... 356 

Copperhead, the ^103 

Copyholder, Maas' ^387 

Copyright bill, new 304 , 

Copyright, international 64 

Copyright question 48 I 

Coral reefs and islahds.. 273 

Corcoran, W. W ...145 

Cordillera of Andes, sinking 147 

Cordillera subsldanceof 32 

Corliss, George H 128, *343 

Corn laws, German. . , 52 

Cot, folding *403 

Cottons. British, in China 357 

Court, Suprem e, declsio ns 3 

Counter, Hard ing's ^83 

Counting $150,000,000. ... 241 

Coupling, car. Brown's — ♦ISl 

CoupUng car, Col Una ' ♦387 

Coupling, car. Dawson's ^149 

Coupling, car. Reed's — *196 

Coupling, car Rutledge 's. ♦339 

Coupling, car Sampson's *322 

Coupling car, Wineland's ^228 

Coupling, pipe ♦lie 

Couplings, car, English ,*263 

Courier, s.s , engines of .. . . . ...*146 

Cowl, chimney. Cashllls ^370 

Cows, ten, hanged 288 

Crane, wharf. l2-ton *275 

Crane, a5-ton . *19 

Crazy . who is never ? .145 

Crem atory, Pere la Chaise ♦ISO 

Crickets, devastation by. 368 

(row roosts 184 

Cruiser Atlanta 114 

Cruiser Irene *279 

Cruisers, British, new 387 

Crystal pictures .. 103 

Cudbear, Magenta in .- SU 

Currency, fractional 212 

Cypress swamps, to utilize..- 152 



D 

Dam, Bear Valley 49 

Dam, Gamboa 353 

Danew, J. B 21 

Deafness, curious case 330 

Deafness, curiosities of 357 

Deaths, total In 1885 324 

Decisions of Supreme Court.. .... 3 

Desert, great American 198 

Desk, caligraph ^274 

Destruction of our elms 403 

Developing material 385 

Developer, hydrokinone. , . 225 

Developer, pyro-hydroxylamine. 129 

Developer, pyro, improved 49 

Diabetes, remedy for 66 

Diamagnetism. theory of 405 

Diamond, an unpolished 256 

Diamonds, $50 000,000 worth 106 

Diphtheria from poultry 242 

Diphtheria, hydrogen perox. f or. 324 
Disease communicated by ani- 
mals 152 

Pitch, Illinois, great VO 

Dogs, field, prize *327 

Dogs. St. Bernard, rescues by.... 100 

Door coser, Rodecap's ..^212 

Door fastener. Kendall's ^243 

Draught equalizer. Fell's ^211 

Drawing on glass 57 

Dress, winter, children's 90 

Drill, hand, f Or miners ^242 

Drill holes, utilization 273 

Drilhng machine *25lJ 

Diink legislation 22 

Drinking, moderate 98 

Dumb bell therapeutics 53 

Dyes from plants S61 

DyestufCs, poifionoi.'* 328 

Dynamite gun 152, 361 

Dynamite gun, new 278 



Dynamite, uses of 260 

Dynamo for ss. Victoria *4 i 

Dynamo, principle of *283, ♦24.^ 

Dynamos, drivinggearf or *8 

E 

Eagle, sea, Pallas' ♦IBS 

Earthenware, to perforate 161 

Eclipse of r-:oon 2 

Eclipse of moon, total 51 

Eclipse, solar, partial 81 

Economy IQ 

Egg, ostrich, explosion of *249 

Eggs, value forfood.... 33 

Electric bell *iu 

Electric carriage *82 

Electric cheps recorder 87 

Electric circuit closer *114 

Electric elub *127 

Electric conductors, soldering .. 25 

E lectric energy, cost 309 

Electric energy from carbon SZ 

Eleoiricflie engines 137 

Electric light and vegetation .... 153 

Electric light fires ... 320 

Electric light in Asia . 1.33 

Electric ]ight in medicine 370 

Electri? light plant, large 193 

Electric light suits. Edison 320 

Electric hghis, fashionable 100 

Electric lighting, early 308 

Electric lighting of steamers *4l 

Electric lighting, ship *ll4 

Electric patents 889 

Electric machine, new 341 

Electric motor *229 

Electric motor, simple ^165, ^3^ 

Electric night signals at sea 404 

Electric railways.. 102 

Electric science, progress 346 

Electric sewage process 85 

Electric speed Indicator *259 

Electric street car, Julien 22 

Electric sunstroke 99 

Electric tc.rpedo boat .+310 

Electric type writer =^73 

Electric welding i85 

Electric wires, danger 361 

Electric wires, overhead 20 

Electric wires, underground... . 326 

Electric wires, superplsion 274 

Electrical litigation 40 

Electrical notes .. .. 25 

Electricity, atmospheric 261 

Electricily, atmosph.. discharge.. 210 

Electricity, convection of 25 

Electricity, stutic, experim 'ts *308 

Electiicity versus horses 330 

Electro-magnet, experiments ^214 

Electro-mag net. uses of 260 

Electro-metallurgy y5 

Electrolysis of water "38 

Elements not patentable 119 

Elevator, hydraulic +6 

Elevators, American. 103 

Elevators, hydraulic *86 

Hms, destruction of our 403 

Eineigency, lesson of 177 

Emperor Of Germany 384 

Emulsion, kerosene 144 

Engine, Corliss, 2,500 h. p *342 

Engine foundations 326 

Engine, large, breaking of 177 

Engine, petroleum, new *377 

Engine, rotary *290 

Engine, steam *297 

Engine, Yankee, first 371 

Engines, flre. electric 137 

Engims, hoisting.. *341 

Engineers, navai 65 

Engines of es Courier ♦146 

Engines of Vesuvius »313 

Engineer, life of at sea 179 

Engineer wanted 393 

Engineer's life at sea 136 

Engineering in J apan 273 

Envelope flap, new 279 

Envelopes, safety 353 

Execution by eiectrlciry. 407 

Exhibition, Barcelona 276 

Exhibition. French, 1889 *150 

Exhibition, " Three A mericas " . . 404 

Expansion, triple 133 

Expedition, African *806 

Experiment, ingenious 164 

Experiment, Koucau)t's *214 

Experiraentd, electio-magnetic..^214 
Experiments In static electricity ♦308 
Experiments on dynamo . . *2l4 
Experiments with the dynamo ''2;^3 

Explosion, unlocked for 281 

Explosive anew ....263.264 

Eye, to remove particles from ... 66 
Eyes, care of the 119 



Fair, international, Buffalo, N.Y. 4(5 

Fanforcars .....*38r 

Fastening for shoe laces ^243 

Faucet, Rodman's ♦SI 

Kauna of the tomb 296 

Feast of the Cycle. A ztec 360 

f<'ence and fence post. *370 

Fender spar, Rankin's ♦196 

Ferrule for fishing reels *6 

Ferrule, Hawley's ^18 

Figures, trick with 352 

Filariain a dog .... 113 

Filmsfrom paper, stripping 385 

Filter, Davis' ^274 

Filtration by machinery 368 

Filtration of water 353 

Fire alarm. West's ♦loe 

Fire engines, electric 137 

Fire escape for schools 263 

Hire escape, Mc.viuUin's .. *372 

Fire extinguisher, Durant's =''82 

Fire extinguisher for cars *7 

Fire precautions in Berlin shops. 62 

Fires, electric Jight SiO 

I iremcn, asbestos-clothed 57 

Fire proof building material 50 

Fishes, fecundity of 153 

Fishes, live, preservation 37 

Fishes, subterranean ... 296 

Fishery question. Canada 249 

Float handle, mason's ♦SI 

FloodinChlna ,. ... 86 

Floors, cement 309 

Floors, deafening 312 

bloors, waxing 149 

Flour dust dangerous . ... 201 

t'lour product of a week 321 

Flour production of West 145 

Flowers, city. 305 

Flowers for the shade 308 

Flowers, preservation of 135 

Fluorine a universal solvent .... Mi 

Focus of lenses 385 

Fog in London lOi 

Food laboratory, Goshen. . ..♦213 

It'orce, conserve your 137 

Forest, a submerged . 273 

Foresti^, improvement of 98 

forests, timber, in 8iam 147 

Forging machine ^38 

Forging press, gigantic 103 

Fortifications, modern 3S7 

Fortress, rock, Cingalese 293 

Foundation, repairing *191 

Fox, cunning of the 152 

Frederick the Third 384 

Frost on windows 71 

Fruit Jar, John's *291 

Fuller, Chief Justice 288 

turnace grate +18 



Garbage, burning 305 

Garment protector ^260 

Garments, renovating *228 

Garnets, New Tort. 311 

Gas, carbonic add, action 65 

Gas, compressed 369 

Gas. compressed oil SIS 

Gas, natural 40 

Gas, natural, Chicago 128 

Gas, natural, burning ♦886 
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Gas, natural, for locomotireB 88 

Gas. natural, how burned 184 

Gas. natural in China 342 

Gas. natural, in Kentucky 358 

Gas, new 51 

Gas pipe wrench *19 

Gas residuals, value. 310 

Gas. water, in Massachusetts — 368 

Gas weil s. Fort Scott *25 

Gas well, Ohio 245 

Gasoline, dangers of 263 

Gasoline stoves 310 

Gate, Berning's *323 

Gate, Hatcher's *292 

Gate, improved '291 

Gate Spring, Clough's *164 

Gauge, extension *195 

Gauge glasses, to clean 10 

Gauge, saw, Nixon's *67 

Gauge, shingling, Slane's *3T0 

Gauge, water *6ti 

Gear, driving, for dynamos *8 

Gear for vehicles *66 

Gear, vehicle, Gardiner's *19 

Geography, teaching . ...*274 

Georogical riienomenon 32 

GeologlstB, congress of l-i3 

Geyser, Yellowstone, great S45 

Gillmorcf Gen. Q. A 273 

Glass manufactories 162 

Glass, orange, substitute . . '685 

Glass, ruby colored. * — 225 

Glass windows, to keep frost off. 71 

Glazes for porcelain ware 369 

Globules is spheroidal state Sii 

Glue, how to use a74 

Glue, moisture proof 89 

Giue, vegetable 105 

Glycerine patent 216 

Glycerine soap. ^"'^ 

Glycerine, uses of "4*'* 

Goat, wild, new *263 

Gold, chloride, new 194 

Gold fields, iitouth Australia 4u 

Gold mines of Manchuria 39^ 

Gorilla, live, in London ♦ISS 

Government meddlesomeness... 42 

Governor, air oump. . *233 

Grain bags Si7 

Grain weigher, Morris' *217 

Grain weighing machine. *137 

Gramophone, the 372 

Grape seed extractor +S24 

Grate, Dunning's *99 

Grate, furnace *1S 

Gray. Asa ... '87 

Great EaBtern, llfihting *114 

Great Eastern, loss in value 67 

Greenland, exploration of 236 

Grinding machine. Com8tock'8..*131 

Grubber, improved *200 

Guard-rail lor wheels *51 

Gum. a new 277 

Gum arable substitute 82. :i76 

Gun, dynamite 152,278,361 

Gun. great, bursting of 147 

Gun, Maxim, trial of 375 

Gun, new and powerful 337 

Gun, steel, casting 48 

Guns, built-up failure 211 

Guns, fifteen mile 340 

Guns, heavy, abroad 114 

Guns, internal strain of 2'<i9 

Guns, new, for U. S. Navy 330 

Guns of theBenbow *118 

Guns, 36 pounder 35 

Gunboats, U. S. launch *287 

H 

Halation, preren ting 385 

Halls, costly, N. York 232 

Hammer, steata. Kaiser and 391 

Harbor, New Yort, improvem'ts. *79 

Hassard, John R. G 257 

Hauling machine, endless rope. . '326 

Haupt, Lewis M *119 

Hay stacker, Ueinlen's .*;J11 

Hay unloader and stacker *164 

Hayden, F. V *9 

Headache, sick 347 

Health IJoard. and stables 272 

Health. publl<! 393 

Heater, car, Wardle's *281 

Heating arrangements, Utopian. 131 

Heating cars by steam 83 

Heating in couipreased air *183 

Heilprin, Michael 306 

Hektograph sheets 400 

Hellliofflte 264 

H ero of the throttle 293 

Hinge, Beer's... *S40 

Hinges, door, creaking 179 

Hoisting engines ♦341 

Hoisting machinery *2J4 

Holly Manufacturing Ck) *1 

Homes, own your 361 

Hoof expander *372 

Horse, adventures of 213 

Horse detacher *196 

It orse, sagacity in 117 

Horse, steam, or electricity 246 

Horses, fire, school for 260 

Horses. Norwegian 297 

Horses, protection vs. Are 4S 

Horses, wild, of Nevada 227 

Horseshoe, Howell's *259 

Horseshoe pad, Taylor's ♦67 

Hospital furnishing, prizes for... 210 

Hotel, Britrhton Beach ♦230 

Hotel, great, moving 288 

House, artistic, cheap *183 

House poison 85 

Hydrogen, hydride of 51 

Hydrophane 35 



Ice breaking vessel 104 

Ice creeper and skate *98 

Ice, packing for 117 

Inclinometer, Improved *131 

Incubation in Egypt 69 

Ink, faded, to restore 9 

Insects, destructlfon by 400 

Insect pests 289 

Insects, scale 144 

Inventions, agricultural.... It 26. 

68. 107, 154, 170. 186, 202. 218, 234, 

266,282,331,378,3^,408 

Inventors, chances for 393 

Invention, dependence on 9 

Inventions, engineering . ll, 26, 

42. 58, 74, 91. 107. 1^2, 138. 154, 

170, 202, 218, 234, 250. 2*i6.282. 298, 

314, 331, 346, 362. 378. 394, 408 

Inventions, naval, recent. 17 

Inventions, miscellaneous... II, 

26, 43. 5a, 74, 91, 107.122,138, 154. 

170, 186, 202. 218, 234.350,266. 282, 
298. 314, 381, 346, 36j, 378, 394, 408 

Invention of the power loom 64 

Inventive, be — 3:7 

Inventor, professional 225 

Inventors, American, chance for 100 

Irene, cruiser •:i79 

Iron, action of sea water 64 

Iron, cement for 35 

Iron, electrolytic deposit 359 

Iron, foundry, tests for 265 

Iron, paint for 292 

Iron, pig. making with uas 73 

Iron, preservation of 53 

Isinglass 133 



Island, anew Sll 

Italia, ironclad ^319 

Ivy for walls 264 

Ivy poisoning 10, 87. 104. 133. 184. 

217. 229, 245 



Jeddah and Mecca .. 245 

Jewels, phosphorescent 233 

Jewelry, repairing 82 

Joints, secure the loose 5 

Jupiter and Beta scorpii 289 

Justice of Supreme Court 369 

K 

Kerosene as anti-lncrustator Tl 

Kerosene emulsion 144 

King of Prussia 160 

Kites, Chinese ♦185 

Knapsack, Merriam's *194 

Knife grinder, Comatock's *131 



Labor, department of 385 

Labor troubles, six years' S3 

Laborers, Japanese 36 

Laboratory, Loomis 145 

I.acharme, Francois 7 

Ladder, step, improved *2ll 

Lamp, incandescent, phenomena 144 

Lamp lighting with snow ball 2U8 

Lamp, night, Aladdin ^345 

Lamp, magnesium 104, 32^ 

Lamps, arc, carbons^or. 35 

Lamps, flash, ma;gnesium ^199 

Lamps, improveaTneeded. 293 

Lamps, incandescent, reduct. of 

lignt 25 

Lantern, magic, portable ^391 

Lantern slide mats 321 

Tjantern slides, intensifying 49 

Lantern slides, marking. 3 

Lard, adulterated 261 

Lards, adulteration of 276 

Lard, what made of 145 

Lasting tool, Jacque's *324 

Lathe, engine. 16-inch +195 

Launch, naphtha 386 

Law. patent, for Switzerland 2S8 

Laws of Newton 'IST 

Laws, patent, amendment of Ii2 

Lawn mower, new *2U 

Lead, cohesion of '*163 

Leaf prints, how to make 292 

Leakage in pipes. de>^ecting 3 

Lectures In science teaching 112 

Leghorns, good word for 324 

Lenses, cleaning S56 

Lenses, focus of 385 

Leprosy 213 

Level, improved ♦131 

Leather board for shoes 67 

Lick. James *163 

Life boat, Aniello's ^83 

Life boat. Lockesly's *66 

Lifeboat, new 325 

Life saving SI pparatus, fire 225 

Light, electric, and vegetation... 15^ 

Light, electric, in Asia 133 

Light, electric. In medicine 370 

Light, from incandescent bodies. 85 

Light, magnesium powder 321 

Lights, electric, fashionable 100 

Lightning, pervasiveness. 217 

Lightning, protection from 312 

Lightning, remarkable escape ♦368 

Lime for sorghum juice 53 

Linen, whitening 354 

Lipanine 248 

Literature, condensed 368 

Liver, torpid, remedy for 73 

Ijizard, horned *169 

Lock and alarm ♦2'^ 

Lock, nut, new *ai2 

Lock, nut, Rennie's ♦290 

Lock, nut, Vaueban's +356 

Locks of Panama Can al ^166 

Locomotive, lost 244 

Locomotive, road, postal *38 

Locomotive wheels, polygonal... 31 

Locomotives, collision or. ♦323 

Locomotives run with nat. gas.. 88 

Loom, power, invention of 64 

Looms, tension device for ♦238 

Lumber, raft, destruction of. — 16 

M 

Machines, sewing, managing 403 

Madder 71 

Magic, Indian *327 

M iigneslum 197 

Magnesium flash lamps ^199 

Magnesium, igniting 129 

Magnesium in electric batteries. 61 

Magnesium lamp S38 

Magnesium lamp. Gratzel's 1(M 

Magnesium powder, burning 49 

Magnesium powder light S'il 

Magnet, great, Kine's ^15 

Magnets, action on liquids 26 

Mail ba^s, improved, needed 290 

Malaria 185 

Man, coming, educate 229 

Man, flying 181 

Manganese in steel. 213 

.Mango tree trick ♦827 

Mantel, sheet metal. *35 

Maple sugar, patent 3 

Mars, opposition of 224 

Mars, satellites of 1388 

Mastodon, the ^39 

Masts, hollow. H3 

McCartney, Daniel •278 

Meat, preservation by sugar 48 

M echanical progress 117 

Mechanics, trained. 344 

Medicines, patent 213 

Memory, tncks of 66 

Metal rolling machine 273 

Metals, impurities in 280 

Metallurgy, electro 25 

Meter, water, siphon "18 

M eteor, a. 293 

Meteor, remarkable 289 

Mica, uses of 294 

Microscopy 404 

Military appliances, modern ♦246 

Milky way,the 380 

Milk inspection, Massachusetts.. 216 

Mill, paint, new *182 

Mill, rock, Bturtevant. 216 

Mill, saw, floating 372 

Milling machine 69 

Milling, water power for 294 

Military notes 81,97,129, 146, 

177,241,256,289.331 

Mineralogical club, new 263 

Minerals, notes on 386 

Alines, gold, Manchuria 892 

Mining trust schemes 327 

.Mitchell, Prof. Maria 129 

Monkey. Cuban *71 

Monkey, trick of 87 

Monument, Washington 105 

Moon and Saturn, conjunction .. 3 

Moon, curious ideas about 344 

Moon, eclipse of 2 

Moon, photography of 10 

Moon, total eclipse of 61 

M' rtar, cement, salt water for.. . 3 



Mortar, colored 99 

Mortising laachine attaobment.. ♦& 

Mortar materials, testing. 228 

Mosquito, the 309 

Mosses, absorption of water 163 

Moths, house 853 

Motor, electric ♦229 

Motor, electric, simple ♦les, ♦325 

Motor, Keely, in court 264 

Motor, thermo-, Hargreave's ^134 

Motor, windmill ♦323 

Mountains, Russian ♦338 

Mower, lawn, new ♦^ll 

Mucilage bottle. Pearl ♦360 

Mucilage, flexible 17 

Music chart, Mason's. ♦34,323 

Myopia 53 

N 

Nail tongs. Wood's ♦e? 

Naphtha, launch, the 386 

Naphtha springs. Baku 52, 129 

Natural history notes 153, 248, 296 

Naval notes — 400 

Navy, French 200 

Navy, steam, fathers of 68 

Negatives, film 65 

Neighbor, southern, progress 169 

Niagara, utilizing 337 

Nickel plating.. 10 

Nickel plating solution 177 

Nitrogelatine experiments 279 

Nitrogen chloride 183 

Nitroglycerine, careless hand- 
ling 281 

Nobel, Ludwig 805 

Nose, source of our woes 71 

Notes, miscellaneous 385 

Nothing new 264 

Nut lock, new ^212 

Nut lock, Rennie's "290 

Nut lock, Vaughan's *256 

Newton's laws ^137 

O 

Oar and oar lock '356 

Observatory, Dearborn 388 

Observatory, Denver 388 

Observatory, Lick *lfi9, •373 

Observatory, the Smith a88 

Odors, nature of 294 

Oil, cod liver, substitute 248 

Oil distributing device *226 

Oil wells, Colorado S5i 

Oils, essential, notes on 201 

Okonite Insulated wires ♦IIS 

Onions, medicinal qualities 161 

Opium culture, Persia. 330 

Oracle, magnetic ^5 

Orobil, Magenta In 324 

Ordnance, internal stresses in .. i77 
Ores, apparatus for examining... ^291 

Ostrich egg, explosion of *249 

Oysters, cultivation of 806 



Packing for ice 117 

Paddle-iielt, Bilsby's ^391 

Paint brushes, clamp for.. ^227 

Paint for iron 292 

Paint mill, new •]«£ 

Paints, how obtained 102 

Panama Canal 168 

Panama Canal, locks of *1QG 

Panama Canal, ship railway 80 

Paper bottles 197 

Paper for cleaning lenses 356 

Paper making, new process ..... 83 

Paperpulp, cotton stalk 388 

Paper, transfer 73 

Paper, wood flber for 3:i6 

Parasites on live stock 360 

Paris as a seaport 7 

Passion flower, value of 306 

Pasteur treatment 180 

Patent, barbed wire 16 

Patent, Bell telephone 194 

Patent bill, Indiana 82 

Patent law for Switzerland 288 

Patent laws, amendment of .... 112 

Patent, maple sugar 3 

Patent medicines 212 

Patent ofllce stafT. Increase 342 

Patent protection, Edison on ... 117 
Patent nghts and dental profes- 
sion 401 

Patent symposium 380 

Patent, sorghum sugar 133 

Patent, sugar, SwensoD's 53 

Patent, the glycerine 216 

Patent tricks, old and new 27i 

Patents as Investments 201 

Patents by joint inventors 2 

Patents, decisions relating to... 96 

Patents, electric 389 

Patents, report on 96 

Patina for brass and bronze. ..,., 67 

Perry, Commodore M.C 24 

Petroleum engine, new 377 

Petroleum, origin of 42, 153 

Petroleum, solid 197 

Phonograph, exhibit of 328 

Phonograph, perfected 824 

Phonograph, ja-oirress of 320 

Phonoplex telegraphy ♦180 

Photo-stereotype printing 167 

Photochronoscopic method 809 

Photographic notes 3, 49, 66. 

129, 161, 2-35. :i98, 314, 821, 385 

Photographic plates 290 

Photographs, exhibition of 821 

Photographs faded 337 

Photographs, indoors 161 

Photography as a detective 356 

Photography, beetle ♦406 

Photography, lunar 10 

Photography of the Invisible 121 

Photophone. Edison 346 

Physical and chemical change... ♦SSI 
Pianos and organs, Mason & 

Hamlin *402 

Pictures, crystal 103 

Pictures, sh adow •120 

Pigeons, carrier, naval 280 

Piles, timber and the teredo... .100 

Pipe coverings *98 

Pipe coupling ♦lie 

Pipe cutter, new *€6 

Pipes, leaks in. detection 3 

Pipes, steel 84 

Pipes, underground, large cities. 320 
Pirates, American and British.. 112 

Piston ring packing *22^ 

Planets now visible 224 

Planets, position of in February. 49 
Planets, position of in March .. 129 
Planets, position of for April.... 209 

Planets, position of for May 256 

Planets, position of in June SS6 

Plant, the smallest 296 

Plants, aluminum in 116 

Plants, chemistry of 859 

Plants, dye colors from 861 

Plants, hot water for 208 

Plants, parts of. reproduction.... 296 

Plants, preserving . 153 

Plate straightening machine ^294 

Plates, wet. purple tones on S3l 

, Plating, nickel . . 10 

Plating, nickel, solution 177 

Plating, silver, solution 292 



PlatinR with aluminum 809 

Platlnmn, gaseous explosions 181 

Platinum in sun's atmosphere. . . 17 

Pleiades, the 360 

Plow attachment . *2Zt 

Poison, an A^ican 25 

Poison, house 85 

Poison in respired air 179 

Poison, typhoid 57 

Ponies, wild 80 

Porcelain shot 323 

Porphyry quarries, Egyptian ..... 8 

Portraits, crayon, to make 241 

Portraits, making indoors 161 

Postal arrangements with Canada 

241 

Postage, reduce the 310 

Poultry, winter care of 90 

Power, electric transmission of.. 401 

Power from compressed air 116 

Press, copying, simple ♦Sg 

Press, forging, large. 103 

Press, printing, self-inking 292 

Presses, hand and power ♦9<t 

Printer, centeuurlun 228 

Printing, estab.. Chinese, old 354 

Printing . process, new 167 

Prints, black, on bromldepaper.. 49 

Prints, blue 225 

Prints, leaf, how to make 292 

Prints, silver, toning , 161 

Proflts, sharing with employes.. 256 

Progress, age of 368 

Projectiles,. steel armor piercing 33 

Propelling, materials for 296 

Prophecies, for 1888, Benner's. ... 80 

Pruning implement ♦317 

Public works, reorganization 288 

Pump, improved *SS 

Pumping machinery 339 

Puzzle, novel — . *23 

Py rof uscine 18 

Pyrogravure 353 



Quarantine establishment 160 

Juartz, electrical attraction 50 

Juebracho, extract of 185 

3uilter» Davis' #181 



R 



Rabbits. Australian 228 

Rabbits, jack, driving 131 

Raft, lumber, destruction of 16 

Raft, timber, another 272 

Rail loading machine ♦SS 

Rail pad, improved ^340 

Ralls, Bessemer steel 81 

Railroad, elevated, Kansas city.. 836 

Railroad law, Iowa 104 

Railroad switch ^194 

Railroad tie. metallic ^195 

Railroad, two-foot gauge 85 

Railroad wagon *182 

Railway appliances, needed 393 

Railway car, passenger ...♦281 

Railway chair an d tie *&l 

Railway line. Mexican, new 35 

Railway line, new 199 

Railway signals 179 

Railway, ship, Panama Canal 60 

Railway, ship, Tehuantei>ec 404 

Railway, trans-Caspian 405 

Railway switch. Baldwin's ♦322 

Railway, San Salvador 267 

Railway ship. Venetian 234 

Railway tie, Hawley's ^210 

Railway wreck, remarkable ♦SS 

Railways, A merlcun, progress 17 

Railways and ships, our 8 

Railways, e eciric 102 

Railways, Tasmanian 217 

Rain water cut off.... *274 

Raphides, functions of 153 

Ratplagueln China , 327 

Hats, incendiary 196 

Rats, 8 topper for 280 

Rattlesnake. H. M. S *383 

Ratchet and lever mechanism... ♦SS 

Register, hot air« Hos^man's ^307 

Researches, prehistoric. Spain... 72 

Reservoir, great, in Ceylon 276 

Residence . ♦STl 

Residence, suburban ♦266 

Results, unlooked for. 387 

Rheuhiatlsm 400 

Rifle, military, modem 42 

Ring, finger, removing S& 

Rings as evidence of age of trees S27 

Rock drill, Ingersoll 195 

Rock mill, Sturtevant 216 

Rolling machine, Slmond's 273 

Roots, secretion from, 210 

Rubies, artiflcial 106 

Ruin, Roman, Reims ♦361 

S 

Saccharine 247 

Saccharine, use of 104 

Safes, unsafe 231 

Salt water for cement mortar. ... S 

San Salvador railway 257 

Sand blasting ISO 

Sand freezing process 169 

Sash weights from tin cans 281 

Saw holder. Slater's ♦307 

Saw gauee, Nixon's *bl 

Saw gummer, Romer's ♦355 

Saw mill, floating 391 

Saw table adjuster ♦200 

Sa w mill, floating 372 

Sawing machine, Frank*8 ♦323 

School, technical, for girls S89 

Seal on deeds, what use? 276 

Seals' stomachs, atones in 121 

Sea, calming with oil "406 

Sea sickness, antypyrin in 3, 201 

Securite 263 

Secrets, stolen 57 

Seed tester, Goetz's 51 

Sense organs, reciprocal Influence 52 

Separator, bone black ♦S45 

Sepharvaim, explorations at 249 

Serpent, sea. 217 

Sewage, process, electric... 85 

Sewers of Paris 52 

Scale, counter, new ♦SO? 

Scale, pocket, Watts' .*212 

Scale insects, remedy for 146 

Scale, weighing, Thomson's ^149 

School forflrenorses — 260 

School, training, manual 242 

Schools, Are escape for 263 

Schools, New York city 100 

Science, study of 210 

Science, teachlne. lectures in 113 

Scientific apparatus, mfr *SS8 

SclsBorsandflle *67 

Scraps, \iskig up 8 

Shadow pictures ^120 

Sheep, African ♦65 

Sheep bugs 167 

Sheepskins, to tan and color 403 

Shelving, movable, Comfort's.... ^19 

Ship, aerial. Morgan's. 6 

Ship Atlanta 114 

Ship, four million dollar 291 

Ship of war Italia ^319 

Ship of war Texas 367 

Ship railway, Venetian 224 



Ships* bottoms, corrosion 282 

Ships and railways, our 8 

Ships of war. tests for 144 

Ships, turret, two new 18 

Shoes, leather board for 67 

ShovelLsnow, steam +277 

Shovels, steam, rotary 176 

Sieve tubes 396 

Signal, alarm, railway crossing ..♦40.( 

Signal, block, new *33S 

Signals, railway 179 

Silk, vegetable 404 

Silver nuggets, large 31 

Silver plating, solution 29^^ 

Silver prints, toning 161 

Silver, Thomas 256, ♦Sll 

Sixes, three 212 

Skateandice creeper ♦98 

Sky, morning 2 

Sleeve stay, Nichols' *G 

Sleeve stay, Terry's ,..♦212 

Slelgb knee, new , •228 

Slides, lantern, intensifying 49 

Slides, lantern, making 3 

Smel ting p rocess 66 

Snakes m India ^22 

Snow shovel, steam ♦277 

Snow storm, the great ^178 

Soap bubbles 307 

soap, glycerene 310 

Soapstcne fiaint for iron 392 

Society, Royal, Conversazione . 357 

Sodium bicarbonate 196 

Sorghum sugar patent 133 

Sound, diffraction of 113 

Sound, re-enforcement ♦lOS 

Spark arrester ♦259 

Spectrum, solar, map of 388 

Speed indlciitor ♦Soy 

Spectroscope, Lick observ ... ... *374 

Spider, Bucharest I'M 

Spiders and ants, ased 82 

Spindles, banding, Binn's *S70 

Spring for side bar vehicles *'iS8 

Spring, gate, Clough's. ♦164 

Spring, naphtha remarkable 139 

Stable, fireproof 197 

Stable, Mr. Bergen's ^199 

Stand, show ^164 

Star, the nearest 114 

Stars, age of the 825 

Stationery, cheap 67 

Steam boiler for feed. ^195 

Steam boiler. Gentry's ^89 

Steam boiler, LeiKhtbam's ♦lOO 

Steam carriagev Ylvot's ♦296 

Steam engine ^297 

Steam engine, lai^e, breaking... 177 

Steam jackets 196 

Steam shovels, rotary. 176 

Steum snow shovel, ^277 

Steam tricycle ^102 

Steamers . A tlantlc, ^eed 21 

Steamer City of New York *226 

Steamers, fast and slow 384 

Steamships. Atlanticfastest.. ..404 

Steamship, lake. new„ ... 24 

Steel, blow holes in 66 

Steel, experience with 67 

Steel} Henderson 289 

Steel, manganese in 212 

Steel manufacture 226 

Steel pipes 84 

Steel, polishing 119 

Steel rails, Bessemer 81 

Steering gear, locking ♦STD 

Steering gear, Snelltng's ♦328 

Stereographs, photo-microsoopic 20 

Stewart, Balfour S3 

Stomata, Importance ot ..% .-. . 153 

Stones in seals' stomach s 121 

Store and stable, design for *37l 

Storeblock.. '102 

Storm, snow, the great 209 

Stoves, car 176 

Stoves, gasoline 310 

Streams, small, power 84 

Stresses, Internal, in ordnance .. 177 

Strikes in the United States 246 

Stub holder, check book ^197 

Stud, collar . . ^164 

Stump puller, simple ^247 

Succi, to e fasting man 377 

Sugar from coal tar 247 

Sugar, maple, patent 3 

Sugar patent, Swenson's 53 

Suga; r^ner3t,great S57 

Sulphu r in vegetatl on 167 

Summer? will it be hot 376 

Sun an incendiary 33fi 

Sun, partial eclipse of 81 

Sunstroke, electric 99 

Suspender buckle. Walter's ^290 

Swamp, cypress, to utilize . 162 

Switchboard, telephone, great.... 406 

Switch, portable ♦US 

Switcb, railroad ^194 

Switch, railway, Baldwin's ♦822 

Switch stand and signal ^370 

Swords, tests for 88 

Syracuse Malleable Iron Co ^47 



Table, receiving, for presses ♦340 

Tapeworm, remedy for 37 

Tapir, young. ^198 

Taxation. State, of agents 275 

Tea, sensitiveness ofT 42 

Tea trade, China, decadence 73 

Tension device for looms ♦228 

Tent, folding ♦SOO 

Telegraph across Luan-ho 30 

Telephone case. Bell 192 

Telegraph circuit, a long 146 

Telegraph, first, appropriation... 266 

Telegraph In Mexico 21 

Telegraph poles, preserving 61 

Telegraph vs. telephone 361 

Telegraph, Western Union 69 

Telegraph wires In Chili 130 

Telegraphy, government 97 

Telegraphy, long distance 377 

Telegraphy, new system ♦ISO 

Telegraphy, train 312 

TMephony, long distance 225 

Telephone, Rels 68, 229 

Telephone transmitter, water 

jet 391 

Telescope, Lick observatory... .♦373 

Telescope, million dollar 82 

Tether, stock. Overaker's ^290 

Test, memory, interesting 406 

Testing waste pipes 401 

Texas, ship of war 357 

Theaters, cooling air of 384 

Thermo-motor, Hargreave's ^134 

Thermometer scales 72 

Thill coupllnif, Knupp's ♦SI 

Things, four, ^orth knowing 54 

Things, little, that kill ... 84 

Thunder storm, an April 240 

They should 209 

Ticket bolder for cars ^242 

Tie, chair«*ind fish plate ....... .^291 

Tie. railroad, metallic ^196 

Tie, railway, Hawley's +210 

Timber forests in Slam 147 

Timber raft, another 272 

Time in which we think 81 

Time keeping in Greece and 

Rome 136 

Tin cans, utilizing 213 

Tin plaie, crystallized 65 



Tinning by Immersion 809 

Tinning Industry ,, 17 

Toboggan slides ♦SSS 

Toilet implement •eV 

Toilet stand. LDwrie's *329 

Tongs, nail. Wood's *ffl 

Toning silver prints 161 

Tools, small, annealing 356 

Tooth brush, novel ^200 

Torpedo boat, Nordenfelt 36 

Torpedo boat, Waddington ♦SIO 

Torpedo boat Rattlesnake ♦383 

Torpedo boats in a gale 2 

Torpedo boats, concealment of . . 33 

Torpedo boats, land 20 

Torpedo flred by lightning 376 

Torpedo shell, large 243 

Tower, the Eiffel •150 

Toy, scientiflc ^6 

Trade mark decision 90 

Trade mark difficulties 150 

Trade mark prosecutions 310 

Trade markets, English 33 

Trade unions. Chinese 83 

Training of Greeks and Romans. 276 
Trainmen's safety, appliances.... 392 

Tramcar, compressed air 245 

Tramways, cable 131 

Transplanter. Coon's ♦387 

Trap, animal, Moxley's ♦212 

Trap for animals •388 

Trees, age of m 

Trees and flowers in Central Park 208 

Trees, milk and butter 296 

Trick, mango tree ♦327 

Trick with figures 35i 

Tricycle. Frie's ^34 

Tricycle, steam *102 

Tub. buttnr, Howe's ^243 

Tubes, spirally welded ♦377 

Tunnel, H long 391 

Tunnel, Hoosac 356 

Turning tools ♦.:76 

Twilight, colors of 295 

Twine holder. Hill's ♦372 

Type writer, electric ^73 

Type writer, Morris' ^64 

Type writer of 1829 229 

Typhoid poison 67 

V 

Umbromania ♦120 



Vaccination, anti 19 

Vaccination in the harem 401 

Valve plugs, truing ♦l68 

Valves, throttle, operating ^217 

Varnish, old, to remove 375 

Vase, Pascal's ^78 

Vegetation and electric light 153 

Vegetation, Central Park 240 

Vegetation, sulphur in. . 167 

Vehicle gear, Gardiner's ♦W 

Vehicle, improved ^83 

Venezuela, Amer. trade in 168 

Ventilation, insufficient. 208 

Ventilation of sick beds . . 359 

Ventilator, Cashill's ♦370 

Ventilator, Werner's ^196 

Ventilator, window '373 

Ventriloquism 99 

Venus, satellite of 81 

Vessel, ice-breaking . 104 

Vest protector ♦260 

Vesuvius, engines of ♦SIS 

Vesuvius, gun boat ♦287 

Vibration, experiment on 164 

Volapuk ., . 68 

Voting, novel 261 

W 

Wftges, American and foreign... 113 
Wages and living forty years ago 40 
Wages here and in Great Britain. 363 

Wagon, farm and road *19 

Wagon railroad M82 

Waite, Chief Justice 193 

Walls, dryneus of 213 

Walls, washable, in cottages 60 

Walnut, black, Imitation 197 

Wants, curious.., 339 

Watch, non -magnetic ♦232 

Water, calcareous 89 

Watercloset box *m 

Water, decomposition of ♦295 

Water, electrolysis of ♦ZS 

Water, filtration of 353 

Water gas in Massachusetts 368 

Water gauge *66 

Water, hot. Boston 230, 245 

Water in organic subst. ..Sll 

Water meter, siphon ^18 

Wiiter pipes, thsi wing 200 

Water power for milling 294 

water, rleht to use of .S42 

Waterspouts 248 

Water supplies, good 311 

Water supply, new. for Paris.. .. 176 

Water works, Cardiff 49 

Waterfalls, great 194 

Waterproofing process 197 

Watt, James, birthplace ♦U7 

War ship Italia ♦Sig 

War ships, tests for 144 

War ship Texas 357 

War vessel, queer name 290 

Washer, self -oiling '99 

Wasp stings, innocent 338 

Waste 85 

Waves, quieting ♦2'^6 

Wax for wood floors 149 

Waipaper process 106 

Weatherstrip, Rankin's •35 

Well, a blowing ]S3 

Well, artesian, largest. 389 

Well, artesian. Pans 294, 844, ♦854 

Well, deep, at Aledo, ill 405 

Well, driven, case 37 

Wells, artesian. New York 308 

Wells, oil, Colorado 352 

Welding and brazing 89 

Welding, electric 185 

Wheat crop of world 53 

Whip and cane, combined ^67 

Whipple, Squire, death of 224 

William I. of Prussia 160 

Wind and weather permitting... . 7 

Window sill, Brener's *83 

Windmill motor ♦323 

Window ventilator *STi 

Wire, barbed, patent 16 

Wires, electric, danger 361 

Wires, electric, overhead 20 

Wires, electric, supervision 274 

Wires, electric, underground 326 

Wires, Insulated ^116 

Wires, tplegraph, to Chill 130 

Wires, underground. New York 96 

W omen, successful. . . . 225 

Wood fiber for paper S36 

Wool fiber, action of water. ... 821 

Work and wages In Holland 388 

Workshop management .. 180 

Wren, the canon 263 

Wrencb, gas pipe ^19 



Yoke, neck, fastening ♦243 

Yellow River of China 261 

Yorktown, gunboat, launch ♦287 
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HENRY CAREY BAIRD A. CO- 

ladastrial Pabllsheret Booksellers, and ImporterSi 

810 Wnlnnt St.. Philadelphia, I'a.. U. S. A. 

C^OurnewaDd Revised Catalogue of Practical and 
Scientific Books, 80 pa^es, 8to, and our other Catalogues 
and Circulars, the whole covering every branch of Soi- 
BDce applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



ASCHITECTPBU. BS 

Useful, Beautiful, and Cheap. 

To any person about t o erect a dwelling house or st&< 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the Archi- 
tects' AND Builders' Edition of thft Scientipio 
American. 

The informntion these volumes contain renders the 
work almost Indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of !ilmost every class of building, with specifica- 
tion and approximate cost. 

Four bound volumes are now ready and may be ob- 
tained, by mall, direct frrrm the publishers or from any 
newsdealer. Hrice, $i.QO a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broad wayj New York. 



TELESCOPES— THEIR HISTORY 

and the discoveries made with them— By Prof. E. S. 
Holden. An interesting historical paper, discussing the 
development of the telescope from the time of Galileo 
up to the present day. Contained in scientific Amebf- 
CAN supi'LEMENT, Vo. 6'ZO. Prlce 10 conts. To be 
had at this office and from all newsdealers. 




New Otto Itnbber Tiro 

BICYCLES. 

NO STKONGBB BIGTCLB MADE. 
' A. IV. eUMP as CO., Dayton, O, 

m incb, factory price {60.00. our price UO.OO 

CO 66.00, " '• 36.00 

48" " " 60.00, " *• 33.00 

46 " " " 46.00, " " 30.00 

44 " " " 40.00, •' " 2V.0O 

Order quick., Also 260 second-band Wlieels. Repair. 

Ids and Nickeling. Bicycles & Gruns taken in trade; 
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HE PENNA. DIAMOND DRILL & MFG. CO. 

IIIKDSIIORO, I'A., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 

HYPNOTISM IN FRANCE.— A N IN- 

terestlng review ot the present status of this subject, by 
Max Dessoir. Contained In Scikntific American Sui'- 
PLBMEXT, tio. 61 3. Price 10 cents. To be had at this 
office and from all newsdealers. 



FOREIGN PATENTS 

THEIR COST REDUCED. 



The expenses attending the procuring of patents io 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
arge proportion of our Inventors patenting their Inven- 
tions abroad 

C'A Ji.\ DA .—The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario. Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

KN4>li \ND.— Thenew English law, which went into 
torce on Jan. 1st. 1885, enab es parties to secure patents 
In Great Britain on very moderate terms. ABrirish pa- 
tent includes England, Scotland, Wales, Ireland and the 
Channel Islands. Great Britain is the acknowledged 
fina&cial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
In England as his United States patent produces for 
him at ht^me. and the small cost now renders It possible 
for almost every patentee in this country to secure a pa- 
tent in Great tiritaiu. where his rights are as well pro- 
jected as in the United States. 

OTHEIl cor N TRIES. —Patents are alBoobtained 
on very reasonable termR In France, Belgium, Germany. 
Austria, Russia, Italy. Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India 
Australia, and the other British Colonies. 

An experience of forty years has enabled the 

publishers of THE Scientific American toestabiish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their o!^ents promptly and proper- 
ly done and their Intere&cH faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplatmg the pro- 
curinK of patents abroad, may be had on application to 
this office. 

mUNN A: CO., Editors and Proprietors of The Sci- 
entific Ameuican', cordially invite all persons desiring 
tiny information re ative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices. Wl Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN ^ CO., 

Publishers and Patent Solicitors, 

361 Broadway, New York. 

Branch offices: No. 622 and 634 F Street, Pacific 
Building, near 7th Street, Washington, D. C. 



ciTHE VOLKER & FELTHOUSEN MFG. CO, 



BUFFALO DUPLEX STEAM PUMPS 



For Sale at Factory Prices by A. 
llAller, N. Y.; Walworth Construe- 
lition & Supply Co., Boston; Henry 
"' Phr — - - ■• - -• 



Ml. Snell, Phlla.; Thos. J. Bell & Co., 

^^_,__,________ Cincinnati; Shaw, Kendall & Co., 

J Toledo; The George Worthington Co., Ulevelaud; Goulds & Austin, Chicago: Kennedy 
I & Pierce Machinery Co., Denver. Co!.; Sheriff A Ashworth, Pittsburgh, Pa.; Jos. Baur, 
I Manistee, Mich.; Jas. Jenks & Co.. Detroit; Wickes Bros., Bust Saginaw; Adolf Leitelt, 
I Grand Rapids; E. F. Osborne & Co., St. Paul. Minn.; Rundle, Spence & Co., Milwaukee; 

1 Joshua Hendy, Machine Works, San Krancisco; Flynn & Bmrich. Baltimore; Forbes, Md- 

dell & Co., Montgomery Ala; Bailey & I.eb by,Charleston, B.C.; Pond Engineering Co., St. Louis and Kansas City: O.B. 
Goodwin, Norfolk, Va.; Columbus Supply Co. Columbus,0.; C.S. Leeds & Co.Minneapolis; H.D.Coleman. New Oneans. 






HISTORY OP THE ELECTRICAL ART 

in the U. S. Patent Office.— By C. J. Kintner. An inter- 
esting history of the growth of electrical science in this 
country, and notices of some of the more important 
models In possession of the Patent Office. Contained In 
Scientific Amkrican Supplement No. 544. Price 10 
cents. To be had at this office and from all newsdealers. 



The Koch Patent File, for preserving newspapers, Mag. 
aslnes, and pamohlets, has been recnntly Improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and SciEN'TiFic American SupPLEMKNTcan be 
supplied for the low price of ^1. 50 by mail, or 91.25 at the 
office of this paper, Heayr bo^rd f^ides; inscription 
"SCIENTIFIC AMERICAN " in irtlt. Necesearj for 
every one who wishes to preserve the paper. Address 
MUNN A: CO., Publishers Scientific Ahbricai?. 



GURE&DEAF' 



« nU « f . BISCOX. 863 Sm*>V. : 



I CUBBIOKBD KaK DbUH^ 

WUnm knri ibUnellT:, 
Comfortably taThlbk. ntaMnkid Iiook* pnoh, FREE. Addna 



GHARTEK'S GAS ENGINE. 

The Simplest, most Reliable, and 

Economical Gas Engine 

in existence. 

An impulse at every revolution. 
Perfect steadiness guaranteed 
for Arc or Incandescent Electric 
Lights. 

1 ndependent of gas worlts when 
desired, and makes its own 
BB.m &t a cost of 63 cents per 
M feet* orebout one cent per 
hour to each indicated H. I*. 

A l*erfectly Safe Motor 
for All Places and Purposes. 

New YorkAgent JOHN J. BOCKIE. 47 Dey Street. 
Chicago Agent, E. H. LATHAM, 318 Dearborn Street. 

Williams & Orton Mfg. Co. 

p. O. Box 148. STERLING, ILL. 




AIR, PURIFICATION OF. — BY D. 

Prince, M.O. An experimental stuoyin re'ation to the 
remova' from the air of the dust or particulate material. 
supposed to produce yellow fever, small-pox. and otiier 
infectious disease. 1 Illustrarion. VJontained in Scien- 
tific AMKKicAN goePLEMENT, No. 569. Price 10 
cents. To be had at this office and from all newsdeulers. 



Your Name on Pen & Pencil, Postpaid, IQp 
A ts. terms free with 6rst order-BigpayjAUi 




yexp.tooneaddressSI 

Premium Novelty Vo., Baltimore, Md^ 
Leading Importers &WlioleaaleStpHousa. 



LIMITING NUMBERS OP TEETH IN 

Gear Wheelst— A valuable paper by George B. Grant 
treating of the different methods of determining the 
limiting numbers of teeth in gear wheels when small 
pinions must be used. The cycloidal system. The in- 
terchangeable Tulute system. The non-intercbangeahle 
volute system. Unreversible teeth. With H figures. 
Contained in the Scientific Ameuican Supplemknt, 
No. 39*i. Price 10 cents. To be hadatthisomceand 
from all newsdealers. 



K BL K K ■■ I E. & R. HOLBIES, 



BUFFAIX), N. Y. 



Steam! Steam! 



We build Automatic Enjrines from 3 to 200 H. P., 
equal to anything in market. 

A Largre Lot of 2, 3 and 4-11. Engines 

With or without boilers, lowr for cash. 

B. W. PAYNE & SONS, 

Box 15, Elmira,, OiT. "2". 



GOVERNMENT BREEDING FARM FOR 

Cavalry Horses.— A paper by Lieut. S. C. Robertson. U. 
S. A., outlining a plan for the establishment of a breed- 
ing farm for horses maintained and controlled by the 
government, and discussing the economic features of 
the scheme. Contained in Scikntific American Sop- 
plemrnt, No. 60tf. Price 10 cents. To be had at this 
office and from all newsdealers. 




BIBB'S Cg^ebra<«d Origtflil 

BALTIMORE* 
p^iScB HEATERS 

To wBrv upper udlowerrooMS 
Tha Handsomeat and Most Eeo« 
aomieal CoBlStoTH in the world* 

B. C. BIBB& SON 

StoTe Fonnden, Bkltlaore, Hd^' 

lARBLEIZED SLiTB BAITELS 
New and Beautiful DefiieniL 



THE DEVELOPMENT OF THE MER- 

curial Atr Pump.— By Prof. Silvanus P.Thompson. D.Sc. 
An interesting historical paper in which the various mer- 
curial air pumps in use from early times up to the present 
are classified and described. I. Upward driving pumps. 
II. Downward driving pumps. III. Upward and down- 
ward driving pumps. IV, Combination pumps. V. In- 
jector pumps. VI. Mechanical mercurial pumps. With 
36 engravings. Contained in Scikntific American 
SuppLEM knt, Nos. fi'^9* 6^0 and 63 1 . Price 10 cents 
each. To be had at this office and from all newsdealers. 



For New and Second-hand 



Address HARRIS IRON WORKS, Titusville, Pa. 



SYSTEMS OF DISTRIBUTION OF 

Electricity.- A lecture by Elihu Thomson, delivered in 
the Sibley College course. The series, multiple arc. ser- 
ies multiple and multiple series, accumulatorand induc- 
tion systems describeaLsnd their advantagesand disad- 
vantages discussed. With 18 figures. Contained in 
Scientific ahkrioan Supplement. No. 603. Price 10 
cents. To be had at this office, and from all newsdealers. 



BIT 



Square* Oval, or Uonnd8mooth Holes. 

For carpenter, cabinet, and pattern work, H 
in. 50c.. set $4.00, mailed free. Bridgeport 
Gun Implement Co., 17 Maiden Lane, N. Y. 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers, con- 
taining the Invention described in Letters Patent issued to Eli W. Blake, June 16th, 185S, to- 
gether with New anJ) Vai-uable Improvements, for which Letters Patent were granted 
May 11th and July 20th, 1880, to Mr. S. L. Marsden. All Crushers supplied by us are con- 
structed under the superintendence of Mr. Martsden, who, for the past twenty years, has been 
connected with the manufactnce of Blake Crushers in this country and England. 
FAURKI' FOUNURV aifd MACHINE CO., llniiufactiirwrs, Ansonio, Coun. 
COFEIiAND & BACON, Agents, NEW YORK and PH1L.ADELPHIA. 



PULLEYS, HANGERS, 
FRICTION CLUTCHES, ■fl.-a. 



I»IlOC3-IlESS IHAOHINE "WOBIiS, 




WEITMYER PATENT FURNACE 

BOILERS OF EVERY DESCRIPTION. 

IDE Aatomatlc Engines^ Traction and Portable Engines 
Manafactared bjr Foundry and Machine Department, 

Harrisburg, Pa,, TJ. S. A.. 



GLACIAL EPOCHS AND THEIR PE- 

riodlcity.— By Adolphe d'Assier. A presentation of the 
considerations that tend to establish the fact that the 
progressive coolin); of the earth must, in the course of 
ages, hare produced circumpolar glaciers, and that the 
periodic and alternate return of these in the two hemi- 
spheres is closely connected with the secular displace- 
ment of the perihelion. Contained In Scientific Amer^ 
icAN Supplement, nos. 631 and 632. Price 10 cents 
each. To be had at this office and from all newsdealers. 



CHUCKS! 

A 36 page Catalogue and Price List of New Designs 
and Patents in CHUCKS just issued by and is sent 
free on application to the 

Cushman Chuck Co., Hartford, Conn. 



IRRIGATING MACHINERY ON THE 

Pacific Coast.— By John Richards. An elaborate dis- 
cussion of the modifications that have had to be made 
in irrigating machinery to meet the requirements of 
local conditions in California. Contained in Scien- 
tific AMERICAN SUPPLiGMENT Nos. 624 and 6*^5. 
Price 10 cents each. To be had at this office and from 
all newsdealers. 



WEncyclo- ■■ Diamond ■ Book free, H 
pedia of I "1 Drills and | 25c. for T 
700 Engrav Lg Lightning I mailing it. I 
ings of r.Hydraulic I ^American I . 
WELL U WELL U ^^U Works,^ 
TOOLS, ^B Machines. ^ iaron, lU, ^M 



LEAD SMELTING.— A FULL DESCRIP- 

tion of the Lewis Bartlett process, by William Ramsay ; 
illustrated with 9 engravings. Contained in Scientific 
American Supplement, No. ^93. Price 10 cents. 
To be had at this office and from all newsdealers. 



per night. A 
light and pro- 
fitable busi 



$10.00 to $50.00 

ness. Magic Ijanterns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical. 2 
Mathematical, 3 Meteorological, 4 Magic Lanterns, etc. 
li. MAN A!«S£, 88 MndiHon Street, Chicago, 111. 



ETIOLOGY OF SCARLET FEVER— A 

lecture by Dr. E. Klein, F.R.S., on the communicability 
of scarlet fever throutch the use of milk derived from 
cows to which a mild form of the disease has been given 
by man. Contained in Scientific American Supple- 
ment. No. 629. Price 10 cents. To be had at this office 
and from all newsdealers. 



i New Catalogue of Valuable Papers 

contained In Soibntotc American Bopplehint, tent 
free of eharse to any addien. 

MDNN A CO.. ,S6) Broadway, N. T. 



Fat an Electric Beil In your honse or shop. 

Ton cuds It TourseU with out Compltte Outfit. Frloat2 60 

Oatflt consisls of 1 Electric Bell. 1 Battery, 1 Piuh Button, 

100 feet Wire, and Staples for "Wire. 

C. E. TOSTSS cSb BX3.0., 

BB Jt B7 longworth, CINCINNATI, O. 

It is importtmt to ns that yon mentioD this paper. 



PANAMA CANAL.— A PAPER BY DR, 

W. Nelson on some of the difficulties to be overcome in 
the prosecution of this work. Damming the Chagres 
River. Extent of the earth cutting. Ocean tides. The 
climate. Prevalent diseases. Cost of the canal in lives. 
Cost of the worl£. Contained in Scientific Ameimcan 
Supplement, No. 603. Price lUcents. Tobehadat 
this office and from all newsdealers. 



GUILD & GARRISON 

^xv.oo^Xj'xrry rr. f.^ tj. s. .a.. 

Builders of Steam Pumps for Water and every de- 
scription of Liquids or Semi-liquids. Vacniim Pumps 
of the highest efficiency. Filter I'ress Pumps* Air, 
Gan, and Add lilowers. Air Compreasoi'S. 
Boiler Feed Pumps* etc 




Tan IViisen'fi Pat. I,.ooiie Pulley 4Mler 

TT i Ci Highest Indorsements, 
H /I N Unviable Reputation, 
lin kj Scientific Pedigree. 

A two years' tesi; by conservative 
manufacturers of national reputa- 
tion has shown it to be the only per- 
feet lAJhncator for Loose Pulleys in 
use. Prices very reasonable. Send 
for our " Catalo^e Number 65." 
VAN Duzen & Tipt. Cincinnati,©. 



2nd 



MACHINERY 



CD M 



N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 



USEFUL BOOKS. 

Manufacturers, Agriculturists, Chemists, Engineers. Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for It, and It will be mailed 
to them. Address, 
EHUNN & CO., 361 llroadway. New York 



ICE & REFRIQERATINQs&Xtv 



York P». 
MFG* 



propoHalsfor Steel for Use in tlieCnnstructton 
-"- of the United States Armored Battle f*hip 
Texaia^* at the Navy Vnrd* I'oitsmoutlij V'ir- 
ffinia.— Navy Department, Washington, D. C, 
June, 21, 1888.— Under authority conferred by an act of 
Congress, entitled •' An act to increase the naval estab- 
lishment," approved August 3, 1886 (24 Stututes at Large, 
page 215), sealed proposals are hereby invited, and wi 11 
be received at this Department until 12 o'clock noon on 
Monday, the 23d day of July, 1888 for furnishing the fol- 
lowing classes of material for use in the construction of 
said snip: C1.A8S A.— SteeJ plates.— About nine hundred 
and twenty (9"^) tons of steel plates from £^ to 25 pounds 

Eer square foot. Class B.— Steel shapes.— About five 
undred and three (503) tons of steel shapes, as fol- 
lows : About two hundred and seventy (270) tons of 
angle-bars of various sizes: about one hundred and 
thirty-tTvo (132) tons of angle and T-bulb beams, with 
proper curvature, from 11 to 24^^ pounds per lineal foot; 
about ten (10) tons of T-bars. of 8 pounds per lineal foot; 
about ninety-one (91) tons of channel-bars, of 10,15, and 
26 pounds perlineal foot. Cla ss C— Steei rivets.— About 
one hundred (UK)) tons of sttel rivets from % inch to 1J4 
inch diameter. Class T>.— Steel castiTifls.— About one 
hundrea and twenty (120) tons of steel castings, of vari- 
ous shapes, including stem, stern-post, hawse-pipes, 
riding and mooring bitts, chain-pipes, etc. The tons of 
material herein called for to beot 2,240 pounds each. All 
said material to be of such detailed dimensions, weights, 
and shapes as may be required in the construction of 
the vessel, and to he delivered at such place or places in 
the Navy Yard. Portsmouth, Virginia, as may be desig- 
nated by the Commandant of said Yard. Deliveries to 
commence within thirty (30) days from the date of con- 
tract, and to be completed within six (6) months from 
such date; the material to be delivered promptly , in ac- 
cordance with a detailed schedule prepared by the As- 
sistant Naval Constructor at said Navy Yard, and in the 
order required to Ciirry on the work to the best interests 
of the Government. All material to be of domestic manu- 
facture, and to be accepted only after passing such tests 
as may be prescribed therefor by the Secretary of the 
Navy. Proposalsmust oe in accordance with f ormsiwhich 
will be furnished on application to the Bureau of Con- 
struction and Repair, and may be for one or more of the 
classes designated, but no bid for a portion of any class 
will be considered. Bach proposal must be accompanied 
by satisfactory evidence that the bidder is able to fur- 
nish and deliver the material for which be bids. Each 
proposal must be accompanied by a certified check, pay- 
able to the order of the Secretary of the N&vy, for an 
amountequal to five per cent. of the bid. The check 
received from the successful bidder will be returned to 
him on his entering into a formal contract for the due 
performance of the work, and giving bond for the same, 
with satisfactory surety. In a penalsumequal totwenty- 
flve per cent, of the amount of his bit) ; but In case he 
shall fail to enter into sucti contract and to give such 
bond within twenty days after notice of the acceptance 
of his proposal, the check accoropanyingauch proposal 
shall become tlie property of the United States. All 
checks accompanying pioposals which are not accepted 
will be returned iminediaiely alter theeward shall have 
been made. Information relative to the dimensions and 
shapes of material, and all other Information essential 
to Didders, will be furnished on personal application to 
the Bureau of Construction andRepiiir, Navy Depart- 
ment. Proposals must be made In duplicate, and in- 
closed in envelopes marked •■ Proposals for Steel for the 
Armored Battleship 'Texas,'" and addressed to tbe 
Secretary of the Navy, Navy Department. Washington, 
D. ( . Each class of materials will be bid for separately, 
and the Secretary of the Navy reserves the right to re- 
ject any or all bids or the bids on any class or clafises, 
as, in his judgment, the Interests of tbe Government 
may require. 

D. B. Harmont. Acting Secretary of the Navy. 



TARE THE , 

C n icago and 
dianapolis.Cin _, 
winter cities 
the 



MONON ROUTE 



u^ 



BETWEEN 

Louisville, In- 
Icinnati, and all 
of Florida and 
South. 



E. O. Mci'orinick* Gen. Pass. Agent, Chicnffo. 



SHAKER THEOLOGY. 

A neatly bound book of 320 pages, that nil should read, 
both professor and profane, especially all Lovers of 
Truth. It contains not only the !*»haker*s Fnitlii but 
explains Scripture metaphor better than any other 
book, showine its agreement with the truths of Science. 
It also contains criticisms on the ablest Clergymen and 
Infidels, and good for Collepriates, Lawyers, and Doctors, 
but above all it should be care fully read by every person. 
who desires to be saved and find a home in heaven. Price 
$1.30. Will be sent postpaid to any one on receipt of price. 
Address H. €. Bl.lNN, !Shalcer Villnge, N. H., or 
the author, H. I^. KADS» Ssoutli Union* Ky. 



GAS ENG1NEER1]^G, RECENT PRO- 

gress in.— By A. Macpherson. Regenerative system of 
retort firing. Improvements in gas purification. Burn- 
ers and regenerative lamps. TheWelsbach gas light, 
ParafQn asa rival of coal gas, oil in gas mtiking. Prices 
of residual products. Contained in Scientific Amkhi- 
CAW Sui'PLKMENT, No. ttOl. Pricc 10 ccuts. To be 
had at this office and from all newsdealers. 



VALUABLE PATENT 

FOR SALE. 

A rare opportunity for a good business man with 
ample capital to engage in the manufacture of a staple 
article, which has already proven its merits. This will 
bear the closest investigation. Address R. IM. FIJI — 
TON. Room 23. Cxernian Am. Hanlt Building, 
at. Paul, miun. 



CnD CAI C City, County, or State Rights, under 
rUII OHLCi Patent 340,454. Address Duplex Gas 
Regulator Co., P. O. Box 940, or 31 Broadway, New York. 



FOR SA liE— A valuable Patent. No. 371,102. A bargain. 
Address S. L SILSBY, 310 N. 4th Street. Quincy 111. 



FACTORIES TO LET. 

1st loft. 9, 11, and 13 Desbrosses Street, 75 1 175, J2,50a 
4th loft, 451 and 463 Greenwich Street. 60 i 125, $1,500. 
3d and 4th lofts, 447 and 449 Greenwich St., (iO x 80, $1,500. 

Weil lighted, elevators, abundant steam power. 
Apply ISr FUtiTON STREET, NEW YORK. 



EDAMPE I'OUIS KAPFEIM!R,12rueOrlean9 

I n n II U C . St. Honors, Paris, Commission Merchant, 
buys American, electrical and mechanical goods. Inven- 
tions. New Yorii references. Correspondence solicited. 



FIRE-BRICK.— BY R. A. COOK, A.M, 

An interesting description of the mining of fire clay and 
the manufacture of fire brick at Mt. Savage, Maryland 
where Is located one of the largest establish merits in 
the country devoted to this industry. Contained in 
Scientific Ameuican Brpi'LE.'viENT,No. 338. Price 10 
cents. To be had at this oflice and from all newsdealers. 



Jhe S cientific A merican 

PUBLICATIONS FOR 1888. 



The prices of the different publications in the United 
States and Canada are as follows : 

RATES BY MAIL. 
The Scientific American (weekly), one year . $3.00 
The Scientific American Supplement (weekly), one 

year 5.00 

The Scientific American, Export Edition (monthly) 

one year 5.00 

The Scientific American, Architects and Builders 

Edition (monthly), one year 2.50 

COMBINED RATES. 
The Scientific American and Supplement, . . $7.00 
The Scientific American and Architects and Build- 
ers Edition 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Bates for Sice Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

AirNN Oc CO., 361 Broadway, New York. 

, DYKE'S BEAR..' CLIXIII 

- "4^f k*T^aadII>ir oa Bud Hawli in SO to » 

L^ V* ' dMs, Tha Mb MMdj. KilniitnH. Sar 
'«J«.-*»l*rW——tki.». —,«?>» Btt. 

HgtML'— *'''-^_! *'*.^^ --« 
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lilfdpcrtiscincnte. 



Inside Pave, each insertion » - - 7 5 cents aline. 
Back Pace, each insertion - - - Sl.UO a line. 

The above are cbarf^es per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Kngravings may head adver- 
tiBements at the same rate per agate line, by measure- 
ment, as the letter prees. AdrertisemeiKs must be 
received at publication ofBce as early as Thursday mcnn- 
Lng to appear in next issue. 



For Anti-Friction Bearings, of 
Best Cast Steel. Hardened, 
Ground, and Burnished, 3-16 In. 
to S In. diameter. 

In quality and density of metal. 
In uniformity of temper, and in ac- 
curacy and nicety of finish warrant- 
ed unequaled. 

t^r Samples and prices on applica- 

tion. 

Simony's RoHlns-Machlne Co.| Fitehburr, Ha«s. 




THE COPYING PAD.— HOW TO MAKE 

and how to use; with an engraving. Practical dir actions 
how to prepare the gelatine pad. and also the anlilneinic 
by which the copies are made; how to apply the written 
letter to the pad ; how to take off copies of the letter. 
Contained in scikntific American Supplement, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

DELAFIELD'S PAT. SAW cTaMP 



With saw for cutting metals. Saves f^l the broken 
hack-saw blades. In use over two years in all parts of 
the country. The new claaip*; have the edges bevelled 
that hold the 8aw. By mail, with one blade. 50 cents. 
Ex:tra blades 8H" x H' '. " Star.'" 7 cents each, 70 cents per 
dozen, by mail. Blades 8" il", "Stubs," 35 cents each, 
by mail. Discouot to dealers. 
NOItOTON MFG. WORKS, Noroton, Conn. 



NATURAL GAS INDUSTRY AT PITTS- 

bui^c, Pft.— A brief history of the Chartlers Valley Gas 
Company. With 5 lilnstraticxis. Contained in Scien- 
TiPic American Supplkmknt. No. 637. Price 10 cents. 
To be had at this office and from all newsdealers. 



^ RE ROPE 



Address .JOiiX A. ROBBLINQ '8 SONS, Manufactur- 
ers, Treut»n. N. J. , or 117 Liberty Street, wew Tork. 
Wheels and Rope for conveying power long distances. 

Send for circular. 



95 MILK ST. BOSTON , MASS. 

This Company owns the Letters Patent 
granted to Alexander Grahaju Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
friiifjes the right secured to t^is Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequenceb 
thereof, and liable to suit therefor. 




WHITE MOUNTAIN 

Hammock Chair. 

For the House, Ijawn, Porch.and 
Gamp. Is chock full of Com- 
fort and Blessed Rest. 
f>Zt.ZOS], #3 OO. 
The Alford &: Jleikele Co. 

77 Chambem 8(*, 
P.O. Box 2002. NEW YORK. 



S4 W U Wanted 50.UU0 Sawyers and U A IV G 
j%. 11 ij Lumbermen to send us their ►^ ■** ' » O 
A full address for a copy of Emerson's W Book _ 
of siA Wp*. We are first to introduce Natuh- A 
AL Gas for heating and tempering sSaws 
Wwith wonderful effect upon improving their taf 
quality and toughness, enabling us to reduce Vw 
prices. Addresp 

SEMEU80N, ?^MJTH i&: C». (Ltd.), A 
Beaver^alls, Pa. ^ 



THE GENERATION OF STEAM.— A 

lecture by Geo. H. BalKWck delivered in the Sibley 
College Course. I. The production of Heat. Fnmaces 
fur bumitig bituminous and anthracite coal, wood, saw- 
dust, waste cas, namral gas, etc., described. II. The 
Generation of Steam. General principles to be observed 
in the construction of boilers. Witn 14 figures. Con- 
tained m SriKNTIFIC AHBBICAN SlTPPLBHBNT, NOS. 

6-.*4 and (i-j.>. Price 10 cents. To be bad at this office 
and from all newsdealers. 




BA RN E!«> NEW 

PateDt Velocipede Gri II diiiK and 

Poliahtiiff Machine. 

For grinding and polishing Cutlery, 
Jewelry, Ornamental. Wares, Skate 
Grioding. etc., etc., as an accessory to 
or for a distinct businese, a large profit 
with small outlay. Outfits of h'oot 
Power Machinery for practical shop 
service in Wood and Metal. Cata- 
logue free. 

W. F. dtc John Barnes Co.. 
1999 Ruby St., Uockford, 111. 




New Cas Engine 

"The Baldwin" 

Exhibited at the late American Institute JUir, N&w York. 
A four horse-power engine In connection with storage bat- 
tery, running 84 incandescent electric lights (and without 
b<ittery, 32 lights), giving a perfect light, with all the steadi- 
ness that can be obtained from the high-speed steam engines 
in common use for electric lighting, and permitting any num- 
ber of lights to be shut o£f or turned on without affecting the 
remaining lights in the slightest dwree. A marvel of beauty, 
perlection, and power, adapted to lighting, pumping, and all 
purposes where a safe and cheap power is required. Manu- 
factured and guaranteed by 

Elevators and Holatinff MachinerTf 

38 PARK ROW, NEW YORK» 



HUDSON RIVER BRIDGE AT 

Poughkeepsie.— A lecture by T. C. Clarke, 0. E., In the 
Sibley College Course. (Jeneral deacrlpiion, Founda- 
tions, Superstructure. Temporary Staging. Trestle Work 
With 3 engravings. Containei in Scikhtific American 
Supplement, No. ti4(i. Price 10 cents. To be had at 
this office and from all newsdealers. 




RT AIR REFRIGERATING MACHINE. 

escriptlon of Hall's Improved horizontal dry air ref rlg- 
ator, designed to deliver about 10,000 cubic feet at 
Id air per hour, when running at a speed of lUO revolu- 
tns per minnte, and capable of reducing the tempera* 
re of 90° above to SO* ?>elow zero. With Ave figurea, 
__iOwing plan and side elevation of the apparat<U8. and 
diagrams illustrative of its performance. Contained In 
Scientific AMBRIOAN Sl'pplement, No. aS8. Price 
10 cents. To be had a* this office and from all news- 
dealers. 



kit?" Air Furnaces. 

Expose an Immense Heated 
Surface. 

R.xtract all the Heat from 
the Gases. Furnish Pure^ 
Warm Air in Abundance. 
Fburteen Years of Test. 

Universally satisfactory. 

Seed for " Onr Foraace Book." 

Abram Cox Stove Co., 

MANUFACTURERS. 

Philadelphia and Chicago. 




We are prepared to furnish the finest quality of 
THROUGH PUNCUKSand DIES for AlKTAL 
wOKK, for the manufacture of which we have un- 
equalled facilities. Henry Dlsston & Sons, Incorporated, 
Jobbing Department. Front & Laurel Sts., Phila.. Pa. 



CHALLENGE 



; R IN 51 1 N G 



THE PHONOGRAPH. -A DETAILED 

desoription of the new and improved form of the pho- 
nograph Just brought out by Edison. With 8 engiaT- 
ings. Contained in Scientifio AhbbioaN Stjppi-b- 
MENT, No. 632. Price 10 cents. To be bad at this 
office and from all newsdealers. 



HOME-MADE INC IJBATOR.— PRACTI- 

cal directions for the manufacture of an effective Incu- 
bator that has been carefully tested and found toper- 
form all that may be reasonably expected ; with direc- 
tions for operating. With 4 figures. Contained in Sci- 
entific Am khican SUPPLKMKNT. No. 4)30. Price 10 
cents. To be had at this office and from all newsdealers. 




MAGIC LANTERNS. 

OUR PETROLEUM LANTERNS HAVE THE FINEST LENSES 
ANDTHELAMPSARE UNRIVALLED FOR 
POWERFUL W/HITE LIGHT. J 

CHOICE STOCK Or 

..VIEWS, COLORED, 
AND'PLAIN- 



CrtaloQO'Vo- 



ELECTRICAL STRESS.— AN INTER- 

estlng paper by Prof. A. W. Rucfcer, on the stresses 
that exist in a dielectric between conductors of different 
potentials. With 9 figures. Contained In SciciNTiFir 
American Supplkxent, No. 646. Price 10 cents. To 
be had at this o£ce and from all newsdealers. 



GAS ENGINES. 

Best in principle, workmanship, and materials. 
An unequaled small Motor adapted to all uses. 
When the motor is not at work, the expense of running It ceases. 
simple* Hnfe, Economical, Durable. No extra iniiarance* 
Four sizes: 1 li. P., H H. P.. 1 man power, and Dental Engine. 
These Kngines are especiatlv suited for Crasoline Gas for country use. 
lpr*JSen<l JOT lUMsVraud (j€aaloQue. 



ECONOHIO GAS 

Office and Salearooms 







This material is composed of 
tos, combined with water and 
and pressed into almost any de- 
It is superior In many respecta 
nature on account of its resist- 
aud as a non-conductor of elec- 



VULCABESTON 



the well-known mineral Asbes- 
acld proof materials, molded 
sired shape and then vulcanized 
i toother materials of a similar 
ance to beat, acid, and alkalies, 
tricity. For electrical plates. 



Hngs, washers, accumulator cells, etc., It Is unsurpassed. 

H. W. JOHNS MANUFACTURING CO. 



17 BAAldexx Xjei<zie« SiTe'^^ 

SOLE MANUFACTURERS OF 



'ox>k.. 



PATENTS. 

MESSRS. MtJNN & CO.. in connection With the publi- 
cation of the SCIENTIFIC AUEBICAN, continue to ei- 
aniine Improvements, nnd to act as Solicitors of Patents 
for Inventors. 

in this line of huainessthey have had fort y-ont yean 
experience, and now nave ttnegudUd facmUes for the 
pif paration of Patent Dr;iwings. Specifications, and the 
prosecution of Applicatinn* for Patents In the United 
States. Canada, and Foreigrn Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Bonks. Isabels, Reissues. AssiKuments. and Reporta 
on Infrintrements of Pntents. All business intrusted to 
them is done with special care and promptness, on very 
reaao cable terms 

A pamphlet sebt free of en are e. oh application, con- 
taining fvinnformation about Patents uid how to pro- 
cure them ; directions concerning Labels, Copyrignts* 
Designs. Patents. Appeals, Rnisaues, Infringements, As- 
signments, Rejected Cases. Ilints on the Sale of Fa- 
. etc 



H. ir. Johns' Asbestos millboard, Slieatltings, Building: Felts, Fire-Proof 

Paints, f<lqaid Paints, Asbestos Roofing, etc* 
CHICAGO. PHIL.ADEIiFHIA. LONDON. 




Mention this paper. 



CASTING METALS UPON COtBUSTl- 

ble Materials.— A jtaper by A. E, Outerbridge Jr., de- 
scribing a process of casting iron and other metals upon 
lace, ombrolderies, fern fronds, and other combustible 
materials. With i lUns^ratlons. Contained In Scienti- 
Fic AMERICAN Sdppijbmjbnt, No. «« 1 . Prlce 10 ceuts. 
To be had at this offlee«ad from all newsdealers. 




tatQmattc'olEneines 



Horizontal and Vertical. 
Specially adapted for Electric 
I^ffhtinor. Yacht and Hoitit- 
ing Engines. Turbine water 
wheels- Constructors of Special 
Machinery of any description. 
YORK MANUF'G CO., YORK, PA., U.S.A. 



TO BUSINESS MEN. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar Journal 
now published. It goes into all the States and Territo- 
ries, and Is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific Amkrican. And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in wnicn you decide it Is 
for your interest to advertise. This is frequently done, 
for the reason tnat tae agent gets a larger e:)mmiSBion 
from the papers h^vinff a small circulat ion tiuui ia allow- 
ed on the SciENi'tfic ASf k|Iican. 

For rates see top of tirat columio et this pa^e. of ad- 

^^' MUKN d? CO., Patoliahem, 

361 Brsadwar. New York. 



Hydraulic Elevators 

—AND— 

WATER MOTORS. 

Send for New Catalogue. 

Tuerk Hydraulic Power Co. 

IS CorUmsdt St., Ntw York, 
;<9 Dearborn St.* Chicago. 




INFLUENCE MACHINES.— A PAPER 

by James Wimshurst, giving a complete account of the 
recent forms of generators of static electricity. Wit h 
13 figures. Contained in Scientific American Sup- 
plement, No. 647. Price 10 cents. To be had at this 
office and from all newsdealers. 



w 



ATCHMAKER 

Send for REDUCED PRICE LI8T of, 
Whitcomb l.atheii, date of Jul; 1. 1888. 
AmericaD Watch Tool Co., Waltham, Mass. 



s 



Complete Steam Pump " ' 
only seven dollars ' 



iND THIS 

Youa 

LER. 



VahDuzi'm's Patent 

VanDuzen 8c Tift. 




ICE-HOUSE AND COLD ROOM.— BY R 

O. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. Price 10 cents. To be had at this office 
and of all newsdealers. 




Small Brass Work A Hodels 

A Specialty, 

Also Nickfl Platlnff. 



T, L. 



nicKEEN, 

EaBton, Penn. 



HOW TO MAKE THE WIMSHURST 

Influence Machine.— Directions for making a cheap and 
simple but efficient machine. With one dgure. Contained 

In SCIKNTIPia AMKKICAN SUPPLKMENT. NO. fj4<{> 

Price t) cents. To be had at this office and from all 
bewsdealers. 



JAMR8 B. EADS.— AN ACCOUNT OP 

tbeliffc and labors of this eminent, engineer. With a 
portrait. Contained in Scientifio American Supplr- 
MBNT. No. 39'^. Price 10 cents. To be bad at this 
office and from all newsdealers. 



We also send. Jree of ehorge, a Synopsis of Foreign Pa- 
tent Iaws, showing the con. and method of securing 
patents In .- II the principal countries of the irorld. 

nUlVN * CO«« Solteltors ot Patentft, 

361 Broadway. N«w Tork- 
BBANOH OFnCR8.-No. 683 and AM F Street. p». 
0iflo SaiMtoir. i)«»rTth 8tre«t, WMbtnston, D. C. 




Tie Oripal nflvnlcanizei PacHni. 

P il I Pn TUP 9T 1 1*11 i BH— As it is thePaoking by which 
UflLLDU inijOlflllUHnU all others are compared. 

Accept no packing as JENKINS PACKING unless 
stamp^^d with our '• Trade Mark." 

Tl John Street, N. T. 
105 Mtik Street. Boston. 
18 So. Fonrth St., Phlln. 
^&4, De.rborn St., Chieaco. 



JENKINS BROS. {| 



ICE and REFEIGEEATING MACHINES 

The Piotet Artificial ii» Company (Limited), Room 6, Cflal & Irsn ExoNange, New York, 



AUTOMATIC CUTOFF ENGINES.T.^^::®;^ 

' BALL ENGINE CO. ERIE Pa. 



HOW TO MAKE AN INCUBATOR.— 

Full directions, illustrated with 7 flsrures. Also direc- 
tions for operating the apparatus. Conttdned In 

SCIKNTIFIC AMERICAN' SUPPLEMENT, NO. 6 1 '-A. ITlCClO 

cents. To be had at this ofQce and from all newsdealers. 



TIZE 



MtxtntxUt ^mtxxtm 

fiSTABLlSUED 1846. 

The Most Popniar Seientifie Taper to the World. 



Only 83.00 a Year, including Pnataffe. Weekly. 
dtS NnnibcrM a Veai*. 



This w^idely clrcnlniefl and splendidly Illustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful inf oimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Mncbinery, 
New Inventions, Novelties io Mechanics, Manufiictures, 
Chemistry, Electricity, Telegraphy, Pbotography, Archi- 
tecture, Agriculture. Horticulture, Natural Dlstory, etc. 
Complete List of Patents each weelc. 

Terms of Siibscripi ion. —One copy of the SciBN- 
Tipic AMERICAN' will be sent for one year—^ numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of cbi-ee flolliii'H by the pub- 
lishers; six months, $1.50; three months, (LOU. 

CInbH.— Special rates for several namea, an(\ to Post 
Masters. Write for particulars. 

The safest way to rpmtt is by Postal Order, Draft or 
Express Money Order. Mouoy carefully pluced inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and mabe all orders, drafts, etc., pay- 
able to 

361 Broadway, New York. 



Scientific American Supplement. 

This is a separate and distinct publication from 
Thic Scientific Ahkricax. but is uniform therewith 
In size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
The Scirntific American Supfliemknt Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all rhe prlnQlpal departments of Science and tbe 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History, Geography, A rcbseology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, Mining, 
Ship Ballding. Marine Engineering, Photogriiphy, 
'.technology. Manufacturing Industries, Sar.itary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable Information obtainable in no other pub- 
lication. 

The jnost important Emitieering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement, 

Price for the SuPPLKMKNTfor tbe United States and 
Canada, $5.00 a year, or one copy of the Scientific Ah- 
BKICAN and one copy of the Sdppliemicnt, both mailed 
Cor one year for (7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

mUNN <& Co., 3«1 Broadway, N. Y.. 
Publlsbers Scientific AusiacAN. 



Builders Edition. 

The Scientific American Architects' and 
Builders' Edition Is Issued monthly. $2.60 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Maarazine ot Archilecturp, rich- 
ly adorned with elegant plates in coior«, and with other 
One engravings; illustrating the most Interesting ex- 
amples of modem Architectural Construction and 
allied subjects. 

A special feature is the presentation !n euch number 
of a variety of the latpst and best plan.'; for private resi- 
dences, city and country, including thoaie of Vt^ry^od- 
eratecostas wellas the more expensive. I>rawlngs in 
perepectlve and in color are given, togi'tber with full 
Plans, Specifications, Sheets of Details. Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it tbe I.nruent Circiilniion of any 
Architectural publication in the world. Sold by al 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



PRINTING INKS. 

THE " Scientific American" ie printed with CHAS 
BNEU JOHNSON & CO.'S nJK. Tenth and Lom- 
bard Sts., Phiia., and 47 Rose St., opp, Baane St.. N. T. 
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